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(57) Abstract: A compound of the formula (I), or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof wherein 
in (I) C is for example formula (D), (E), (H) wherein A and B are independently selected from formulae (i) and (ii) and R2b and 
Rfib, Rjb and K^a, K^a and Rja, are for example selected from H. F, OMe and Me; R2b* and Reb*, R2a* and Rsa', Rja' are 
for example selected from H, OMe and Me; Ria and Rjb are for example selected from hydroxy. -OSi(tri-(l-6C)alkyl), NR5C(=W) 
R4, formla (a), formula (b) wherein HBT-1 is for example isoxazolyl and HET-2 is for example triazoiyl or tetrazolyl. Methods for 
making compounds of the formula (I), compositions containing them and their use as antibacterial agents are also described. 
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ANTIBACTERIAL COMPOUNDS 

The present invention relates to antibiotic confounds and in particular to antibiotic 
confounds containing substituted oxa2X)lidinone and/or isoxazoline rings. This invention 
5 further relates to processes for their preparation, to intermediates useful in their preparation, to 
their use as therapeutic agents and to pharmaceutical conq)ositions containing them 

The international microbiological community continues to express serious concern 
that the evolution of antibiotic resistance could result in strains against which currently 
available antibacterial agents will be ineffective. In general, bacterial pathogens may be 
10 classified as either Gram-positive or Gram-negative pathogens. Antibiotic conqjounds with 
effective activity against both Gram-positive and Gram-negative pathogens are generally 
regarded as having a broad spectrum of activity. The compounds of the present invention are 
regarded as effective against both Gram-positive and certain Gram-negative pathogens. 

Gram-positive pathogens, for exeanple Staphylococci, Enterococci, Streptococci and 
15 mycobacteria, are particularly important because of the development of resistant strains which 
are both difficult to treat and difficult to eradicate from the hospital environment once 
established. Examples of such strains are methicillin resistant staphylococcus (MRSA), 
methicillin resistant coagulase negative staphylococci (MRCNS), penicillin resistant 
Streptococcus pneumoniae and multiply resistant Enterococcus faecium. 
20 The major clinically effective antibiotic for treatment of such resistant Gram-positive 

pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with various 
toxicities including nephrotoxicity. Rirtbermore, and most in^ortantly, antibacterial 
resistance to vancomycin and other glycopeptides is also appearing. This resistance is 
increasing at a steady rate rendering these agents less and less effective in the treatment of 
25 Gram-positive pathogens. There is also now increasing resistance appearing towards agents 
such as p-lactams, quinolones and macrolides used for the treatment of upper respiratory tract 
infections, also caused by certain Gram negative strains including H.influenzae and 
Mxatarrhalis. 

Certain antibacterial conq>ounds containing an oxazolidinone ring have been described 
30 in the art (for example, Walter A Gregory et al in J.Med.Cheia 1990, 33, 2569-2578 and 
1989, 32(8), 1673-81; Chung-Ho Park et al in J.Med.Chem. 1992, 35, 1 156-1165). Bacterial 
resistance to known antibacterial agents may develop, for exaii5)le, by (i) the evolution of 
active binding sites in the bacteria rendering a previously active pharmacophore less effective 
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or redundant, and/or (ii) the evolution of means to chemically deactivate a given 
pharmacophore, and/or (iii) the evolution of efflux pafliways. Therefore, there remains an 
ongoing need to find new antibacterial agents with a favourable pharmacological profile, in 
particular for con^unds containing new, more potent, phamiacophores. 
5 We have discovered a class of bi-aryl antibiotic conopounds containing two substituted 

oxazolidinone and/or isoxazoline rings which has useful activity against Granb-positive 
pathogens including MRS A and MRCNS and, in particular, agaiost various strains exhibiting 
resistance to vancomycin and/or linezolid and against E. faecium strains resistant to both 
aminoglycosides and clinically used ^-lactams, but also to fastidious Gram negative strains 

10 such as H. influenzae, M.catarrhalis, mycoplasma spp. and chlamydial strains. The 

conpoimds of the invention contain two groups capable of acting as phannacopliores. The 
two groups may independently bind at pharmacophore binding sites where the sites may be 
snrdlar or different, where the similar or different sites may be occupied simultaneously or not 
simultaneously within a single organism, or where the relative importance of different binding 

15 modes to the similar or different sites naay vary between two organisms of different genus. 
Alternatively one of the groups may bind at a pharmacophore binding site whilst the other 
group fulfills a different role in the mechanism of action. 

Accordingly the present invention provides a compound of the formula (I), or a 
pharmaceuticaUy-acceptable salt, or an in-vivo-hydrolysable ester thereof, 




wherein in (T) C is a biaryl group C'-C" 



25 




where C* and C" are independently aryl or heteroaryl rings such that the group C is 
represented by any one of the groups D to O below: 
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wherein the groups D to O are attached to rings A and B orientation [(A-C) and (C'-B)] 
shown and 

5 wherein A and B are independently selected firom 
i) ii) 




wherein i) and/or ii) are linked as shown in (I) via the 3-position to group C and substituted in 
10 the 5-position as shown iq (I) by -CHi-Ria and -CHz-Rib; 

Rab and R^b are independently selected fromH, F, CI, OMe, Me, Bt and CF3; 
Rib' and B^V are independently selected fronoiH, OMe, Me, Et and CF3; 
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RzB. and Rga are independently selected fromH, Br; P, CI, OMe, SMe; Me, Et and CF3; 
R2a' and Rga' are iQdependently selected fromH, OMe, SMe; Me, Et and CP3\ 
Raa and Rsa are independently selected fromH, (l-4C)alkyl, Br, F, CI, OH, (l-4C)alkoxy, 
-S(0)n(l-4C)aIkyl ( wherein n = 0,1, or 2), amino, (l-4C)a]kylcarbonylamino, nitro, cyano, 
5 -CHO, -CO(l-4Q alkyl, -CONH2 and -C0NH(l-4Qa]kyl; 

Raa*, Rsa' are independently selected fromH, (l-4C)alkyl, OH, (l-4C)alkoxy, 
(l-4C)a]kylthio, amino, (l-4C)alkylcarbonylamino, nitro, cyano, -CHO, -CO(l-4C)alkyl, 
-CONH2 and -CONH(l-4C)alkyl; 

wherein any (l-4C)alkyl group may be optionally substituted with F, OH, (l-4C)aIk:oxy, 
10 -S(0)n(l-4C)a]kyl (wherein n = O,l,or 2) or cyano; 

wherein at least one of Raa*, Rea', Raa, Rsa, Raa', and Rsa' is not H; 

wherein when ring C is a pyridine ring (ie when group C is group H, I, J, K, N or O) the ring 
nitrogen may optionally be oxidised to an N-oxide; 

Ria and Rib are independently selected fromhydroxy, -OSi(tri-(l-6C)alkyl) (whereia the 3 



15 (l-6C)a]kyl groups are independently selected fix)m all possible (l«-6C)a]kyl groups), 
-NR5C(=W)R4, -OC(=0)R4, 



20 wherein W is O or S; 

R4 is hydrogen, amino, (l-8C)a]kyl, -NHR12, -N(Ri2)(Ri3), -ORi2or -SR12, (2-4C)a]kenyl, 
-(l-SQalkylaryl, mono-, di-, tri- and per-halo(l-8C)aIkyl, -(CH2)p(3-6C)cycloa]kyl or 
-(CH2)p(3-6C)cycloalkenyl wherein p is 0, 1 or 2; and wherein at each occurrence, alkyl, 
alkenyl, cycloalkyl cycloalkenyl in substituents in R4 is optionally substituted with one, two, 

25 three or more F, CI or CN; 

R5 is hydrogen, (3-6C)cycloaIkyl, phenyloxycarbonyl, tert-butoxycarbonyl, 
fluorenyloxycarbonyl, benzyloxycarbonyl, (l-6C)a]kyl (optionally substituted by cyano or 
(l-4C)a]koxycarbonyl), ^COzRs, -C(=0)R8, -C(=0)SR8, -C(=S)R8, P(0)(OR9)(ORio) and 
-SO2R11, wherem Rg, R9, Rio and Rn are as defined hereinbelow; 

30 HET-1 is selected fix>mHBT-lA and HET-IB wherein: 

HET-IA is a C-linked 5-membered heteroaryl ring containing 2 to 4 heteroatoms 



a) 




b) 
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i]idq>eiideiLtly selected fix)in N, O and S; which ring is optionally substituted on a C atom by 
an oxo or thioxo group; and/or which ring is optionally substituted on any available C atom 
by one or two substituents selected fromRT as hereinafter defined and/or on an available 
nitrogen atom, (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
5 HET-IB isaC-liiiked6-merDberedheteroarylringcontainm 

which ring is optionally substituted on a C atom by an oxo or thioxo group; and/or which ring 
is optionally substituted on any available C atom by one, two or three substituents selected 
from RT as h^inafter defined and/or on an available nitrogen atom, (provided that the ring is 
not th^eby quatemised) by (l-4C)alkyl; 

10 HET-2 is selected firom HET-2A and HET-2B wherein 

HET-2A is an N-linked 5-membered, fuUy or partiaUy unsaturated heterocycUc ri^^^ 
containing either (i) 1 to 3 further nitrogen heteroatoms or (ii) a further heteroatom selected 
from O and S together with an optional further nitrogen heteroatom; which ring is optionally 
substituted on a C atom, other than a C atom adjacent to the linking N atom, by an oxo or 

15 thioxo group; and/or which ring is optionally substituted on any available C atom, other than a 
C atom adjacent to the linking N atom, by a substituent selected from RT as hereinafter 
defined and/or on an available nitrogen atom, other than a N atom adjacent to the linking N 
atom, (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
HET-2B is an N-linked 6-membered di-hydro-heteroaryl ring containing up to three nitrogen 

20 heteroatoms iu total (including the liokiag heteroatom), which ring is substituted on a suitable 
C atom, other than a C atom adjacent to the linking N atom, by oxo or thioxo and/or which 
ring is optionally substituted on any available C atom, other than a C atom adjacent to the 
linking N atom, by one or two substituents independentiy selected from RT as hereinafter 
defined and/or on an available nitrogen atom, other than a N atom adjacent to the linking N 

25 atom, (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
RT is selected fit»m a substituent from the group: 

(RTal) hydrogen, halogen, (l-4C)alkoxy, (2-4C)a]kenyloxy, (2-4C)a]kenyl, 
(2-4C)alkynyl, (3-6C)cycloalkyl, (3-6Qcycloalkenyl, (l-4C)a]kylthio, amino, azido, cyano 
andnitro;or 

30 (RTa2) (l-4C)alkylammo, di-(l-4C)a]kylamino, and (2-4C)aIkenylamino; 
or RT is selected fix)m the group 

(RTbl) (l-4C)a]kyl group which is optionally substituted by one substituent selected 
from hydroxy, (l-4C)a]koxy, (l-4C)a]kylthio, cyano and azido; or 
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(RTb2) (l-4C)aIkyl group which is optionally substituted by one substiturait selected 
fix)m (2-4C)alkenyloxy, (3-6C)cycloaIkyl,and (3-6C)cycloaIkenyl; 
or RT is selected from the group 

(RTc) a fully saturated 4-nciembered monocyclic ring containing 1 or 2 heteroatonos 

5 independently selected from O, N and S (optionally oxidised), and linked via a ring nitrogen 
or carbon atom; 

and whereiu at each occurrence of an RT substituent containing an alkyl, alkenyl, alkynyl, 

cycloalkyl or cycloalkenyl moiety iu (RTal) or (RTa2), (RTbl) or (RTb2), or (RTc) each 

such moiety is optionally substituted on an available carbon atom with one, two, three or more 

o 

10 substituents independently selected from F, CI, Br, OH and CN; 

Re is cyano, -COR12, -COOR12, -CONHR12, -CON(Ri2)(Ri3), -SO2R12, -SO2NHR12, 
-S02N(Ri2)(Ri3) or NO2, whereiu Rn and R13 are as defined hereinbelow; 
R7 is hydrogen, amino, (l-SQalkyl, -NHR12, •N(Ri2)(Ri3), -ORizor -SR12, (2-4C)a]kenyl, 
-(l-8C)aIkylaryl, mono-, di-, tii- and per-halo(l-8C)alkyl, -(CH2)p(3-6C)cycloa]kyl or 

15 -(CH2)p(3-6C)cycloaIkenyl wherein p is 0, 1 or 2; 

Rs is hydrogen, (3-6C)cycloa]kyl, phenyl, benzyl, (l-5C)alkanoyl, (l-6C)alkyl (optionally 
substituted by substituents independently selected from (l-5C)alkoxycarbonyl, hydroxy, 
cyano, up to 3 halogen atoms and -NR15R16 (wherein R15 and R16 are independently selected 
from hydrogen, phenyl (optionally substituted with one or more substituents selected from 

20 halogen, (l-4C)alkyl and (l-4C)alkyl substituted with one, two, three or more halogen atoms) 
and (l-4C)a]kyl (optionally substituted with one, two, three or more halogen atonos), or for 
any N(Ri5)(Ri6) group, R15 and Rie may additionally be taken togeth^ with the nitrogen atom 
to which they are attached to form a pyrrolidinyl, piperidinyl or naoipholinyl ring); 
R9 and Rio are independently selected from hydrogen and (l-4C)alkyl; 

25 Rii is (l-4Qalkyl or phenyl; 

R12 and Ri3 are independently selected fix)m hydrogen, phenyl (optionally substituted with one 
or more substituents selected from halogen, (l-4C)alkyl and (l-4C)a]kyl substituted with one, 
two, three or more halogen atoms) and (l-4QaIkyl (optionally substituted with one, two, 
three or more halogen atoms), or for any N(Ri2)0E^i3) group, R12 and R13 may additionally be 

30 taken together with the nitrogen atom to which they are attached to form a pyrrolidinyl, 

piperidinyl or morpholinyl ring which ring loay be optionally substituted by a group selected 
from(l-4C)alkyl, (3-6C)cycloalkyl, (l-4C)alkanoyl, -COO(l-4C)a]kyl, -S(0)n(l-4C)alkyl 
(wherein n= 1 or 2). -CS(l-4C)alkyl and -C(=S)0(l-4C)alkyL 
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In another aspect, the invention relates to conqpoiinds of formula (1) as hereinabove 
defined or to a pharmaceutically acceptable salt 

In another aspect, the invention relates to confounds of formula (1) as hereinabove 
defined or to a pro-drug thereof Suitable exanq>les of pro-drugs of con^unds of formula (1) 
5 are in- vivo hydrolysable esters of coiqjounds of formula (1). Therefore in anoth^ aspect, the 
invention relates to con^unds of formula (1) as hereinabove defined or to an in- vivo 
hydrolysable ester thereof. 

It will be understood that the phrase ^Svherein at least one of Raa', Rea*, Raa, Rsa, 
Rsa* , and Rsa' is not H" means that, whichever of said substituents is present in the groups D 
10 to O, one of those substituents present must not be hydrogen. For example in group D, Raa 
and Rsa are present from the above list of substituents, therefore at least Raa or Rsa must not 
be hydrogen. As a further example, in group E, only Raa is present and therefore this must 
not be hydrogeiL As a further example, in group H, Raa' , R^a' and Raa are present, so at least 
one of these must not be hydrogen. 
15 Where optional substituents are chosen from **0, 1, 2 or 3" groups it is to be 

understood that this definition includes all substituents being chosen from one of the specified 
groups or the substituents being chosen firom two or more of the specified groups. An 
analogous convention applies to substituents chose from ''0, 1 or 2" groups and '1 or 2" 
groups. 

20 Within this specification con^osite terms are used to describe groups conoprising 

more that one functionality such as (l-4C)a]koxy-(l-4C)a]koxy-(l-4C)alkyl. Such terms are 
to be interpreted in accordance with the meaning which is understood by a person skilled in 
the art for each component part For example (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkyl 
includes methoxymethoxymethyl, ethoxymethoxypropyl and propxyethoxymethyl. 

25 It wiU be understood that where a group is defined such that it is optionally substituted 

by more than one substituent, then substitution is such that chemically stable coiiq>ounds are 
formed. For example, a trifluoronoethyl group may be allowed but not a trihydroxymethyl 
groiq). This convention is applied wherever optional suibstituents are defined. 

In this specification, HET-IA and HET-IB are fuUy unsaturated ring systems. 

30 In this specification, HET-2A may be a fully or partially imsaturated heterocyclic 

ring, provided there is some degree of unsaturation in the ring. 

Particular examples of 5-menibered heteroaryl rings containing 2 to 4 heteroatoiDs 
independently selected fix)mN, O and S (with no O-O, O-S or S-S bonds) are pyrazole. 
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imidazole, 1,2,3-triazole, 1,2,4-triazole, oxazole, isoxazole, thiazole, l,2,3-oxadia2ole, 
1,2,4-oxadiazole, 1,2,5-oxadiazole, l,3,4-oxadia201e, isothiazole, 1,2,5-thiadiazole, 

1.2.4- thiadiazole and 1,2,3-thiadiazole. 

Particular examples of 6-rDembered heteroaryl ring systems containing up to three 
S nitrogen heteroatoms are pyrimidine, pyridazine, pyrazine» 1,2,3-triazine, 1,2,4-triazine and 

1.3.5- triazme. 

Particular examples of N-linked S-menibered, fully or partially unsaturated 
heterocyclic rings, containing either (i) 1 to 3 further nitrogen heteroatoms or (ii) a further 
heteroatom selected from C$ and S together with an optional further nitrogen het^atom 
10 include, for example, pyrazole, inMdazole, 1,2,3-triazole (preferably 1,2,3-triazol-l-yl), 
1,2,4-triazole (preferably l,2,4-tria2ol-l-yl) and tetrazole (preferably tetrazol-2-yl) and 
furazan. 

Particular exartq>les of N-linked 6-membered di-hydro-heteroaryl rings containing up 
to three nitrogen heteroatoms in total (including the linking heteroatom) include di-hydro 
15 versions of pyrimidine, pyridazine, pyrazine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine and 
pyridine. 

Particular examples of halogen- substituted alkyl substituents in HET-1 and HET-2 are 
monofluoromethyl, difluoromethyl and trifluoromethyl. 

A particular example of Rg as a halogen-substituted alkyl group is trifluoromethyl. 
20 In this specification the term 'alkyl' includes straight chain and branched structures. 

For example, (l-4C)alkyl includes propyl and isopropyl. However, references to individual 
alkyl groups such as **propyl" are specific for the straight chain version only, and references 
to individual branched chain alkyl groups such as '"isopropyl" are specific for the branched 
chain version only. A similar convention applies to other radicals, for exanple 
25 halo(l-4C)a]kyl includes 1-bromoethyl and 2-bromoethyL 

In this specification, the terms 'alkenyl' and ^cycloalkenyV include all positional and 
geometrical isomers. 

In this specification, the temi "aryl' is an unsubstituted carbocyclic aromatic group, in 
particular phenyl, 1- and 2-naphthyL 
30 For the avoidance of doubt, reference to a carbon atom in HETl or HET2 being 

substituted by an oxo or tbioxo group means replacement of a CH2 by C=^0 or C=S 
respectively. 
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There follow particular and suitable values for certain substituents and groups referred 
to in this specification. These values may be used where appropriate with any of the 
definitions and enibodiments disclosed hereinbefiore, or hereinafter. For the avoidance of 
doubt each stated species represents a particular and independent aspect of this invention. 

5 Examples of (l-4C)a]kyl and (l-SQalkyl include methyl, ethyl, propyl, isopropyl and 

t-butyl; examples of (l-6C)alkyl include methyl, ethyl, propyl, isopropyl, t-butyl, pentyl and 
hexyl; examples of (l-8C)alkyl include methyl, ethyl, propyl, isopropyl, pentyl, hexyl, heptyl, 
and octyl; examples of (l-lOC)alkyl include methyl, ethyl, propyl, isopropyl, pentyl, hexyl, 
heptyl, octyl andnonyl; example of -OSi(tii(l-6C)alkyI) are tert-butyldimethylsilyloxy and 

10 trimethylsilyloxy; examples of (l-4C)alkanoylamino-(l-4C)alkyl mclude formamidomethyl, 
acetamidomethyl and acetamidoethyl; exanples of hydroxy(l-4C)alkyl and hydroxy(l- 
6C)alkyl include hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl and 
3-hydroxypropyl; exan[5)les of (l-4C)aIkoxycarbonyl include methoxycarbonyl, 
ethoxycarbonyl and propoxycarbonyl; examples of (l-5C)alkoxycarbonyl include 

15 methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and butoxycarbonyl; examples of 2-((l- 
4C)alkoxycarbonyl)etheiiyl include 2-(methoxycarbonyl)ethenyl and 2- 
(ethoxycarbonyl)ethenyl; examples of 2-cyano-2- 

((l-4C)alkyl)ethenyl include 2-cyano-2-methylethenyl and 2-cyano-2-ethylethenyl; examples 
of 2-mtro-2-((l-4C)alkyl)etibLenyl include 2-mtro-2-methylethenyl and 2-mtro-2- 

20 ethylethenyl; examples of 2-((l-4C)alkylaiinnocarboiiyl)ethenyl include 

2-(methylaminocarbonyl)ethenyl and 2-(ethylaminocarbonyl)ethenyl; examples of 
(2-4C)alkenyl include allyl and vinyl; exan5)les of (2-4C)alkenylo:^ include allyloxy and 
vinyloxy; examples of (2-4C)a]keiiylaiiiino include allylamino and vinylamino; examples of 
(2-4C)a]kynyl include ethynyl and 2-propynyl; examples of (l-4C)a]ka]ioyl include formyl, 

25 acetyl and propionyl; exaii5)les of (l-SQalkanoyl include formyl, acetyl, propionyl and 
butanoyl; examples of (l-4C)alko3y include methoxy, ethoxy and propoxy; exan5)les of (1- 
dQalkosy and (l-lOQalkosy include methoxy, ethoxy, propoxy and pentoxy; exaii5)les of 
(l-4C)aIkyltIiio include methylthio and ethylthio; exan5)les of (l-4C)alkylan]ino include 
methylamino, ethylanoino and propylamino; examples of di-((l-4Qalkyl)amino include 

30 dimethylamino, N-ethyl-N-noethylamino, diethylamino, N-methyl-N-propylanmio and 
dipropylamino; examples of halo groups include fluoro, chloro and bromo; examples of (1- 
4C)alkyIsu]fonyl include methylsulfonyl and ethylsulfonyl; examples of (l-4C)alkoxy-(l- 
4C)alko^ and (l-6C)a]koxy-(l-6C)alkoxy include methoxymethoxy, 2-methoxyethoxy, 2- 
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ethoxyethoxy and 3-inethoxypropoxy; exainples of (l-4C)alkoxy-(l-4C)aIkoxy-(l- 
4C)Blkoisy include 2-(n3etli0xyinethoxy)etboxy, 2-(2-m&thoxyethoxy)ethoxy; 3-(2- 
inethoxyethoxy)propoxy and 2-(2-ethoxyethoxy)etlioxy; examples of (l-4C)a]kyIS(0)2ainmo 
include n^iethylsulfonylamino and ethylsiilfonylamino; examples of (l*4C)alkanoylaii]mD 
5 and (l-6C)aIkanoylaii]mo include fbmiamido, acetamido and propionylamino; exanq)les of 
(l-4C)aIkylcarbonyIaiiiino and (l-6C)alkykarboiiylamiiio include acetamido and 
propionylamino; examples of (l-4C)a]ko3grcarbonylaii]iiio include methoxycarbonylamino 
and etboxycarbonylamino; examples of N-(l-4C)alkyl-N-(l-6C)a]kanoy]amino include N- 
methylacetamido, N-ethylacetamido and N-methylpropionamido; examples of (1- 

10 4C)aIkylS(0)pNH- wherein p is 1 or 2 include methylsulfinylamino, methylsulfonylamino, 
ethylsulfinylamino and ethylsulfonylamino; examples of (l-4C)alkylS(0)p((l-4C)alkyl)N- 
wherein p is 1 or 2 include methylsulfinylmethylamino, methylsulfonylmethylamino, 2- 
(ethyIsulfinyl)ethylamino and 2-(ethyls\ilfonyl)ethylamino; exanqjles of fluoro(l- 
4C)alkylS(0)pNH- wherein p is 1 or 2 mclude trifluororDethylsulfmylanoino and 

15 txifluoromelhylsulfonylamino; examples of fluoro(l-4C)alkylS(0)p((l-4C)aIkyl)NH- 
wherein p is 1 or 2 include trifluoroinethylsulfinyhiiethylamino and 
trifLuoronoethylsutfonylmethylamino examples of (l-4C)aIkojy(hydroxy)phosphoryl 
include nQethoxy(hydroxy)phosphoryl and ethoxy(hydroxy)phosphoryl; examples of dl-(l- 
4C)aIko3^hospIioryl include di-methoxyphosphoryl, di-etboxyphosphoryl and 

20 ethoxy(methoxy)phosphoryl;examples of (l-4C)alkylS(0)q- wherein q is 0, 1 or 2 and - 
S(0)n(l-4C)aIkyl wherein n is 0, 1 or 2 include methylthio, ethylthio, methylsulfinyl, 
ethylsulfmyl, methylsulfonyl and ethylsulfonyl; exancples of phenylS(0)q and 
naphtliylS(0)q- wherein q is 0, 1 or 2 are phenylthio, phenylsulfinyl, phenylsulfonyl and 
naphthylthio, naphthylsulfinyl and naphthylsulfonyl respectively; examples of benzyloxy-(l- 

25 4C)alkyl include benzyloxymethyl and benzyloxyethyl; examples of a (3-4Qalkylene chain 
are trimethylene or tetramethylene; examples of (l-6C)alkoxy-(l-6C)alkyl include 
methoxymethyl, ethoxymethyl and 2-inethoxyethyl; examples of hydrojy-Cl-^^Qalkoxy 
include 2-hydroxyedioxy and 3-hydroxypropoxy; examples of (l-4C)alkyIamiao-(2- 
6C)aIkos7 include 2-methylaminoethoxy and 2'-ethylaminoethoxy; examples of 

30 di-(l-4Qa]kylamino-(2-6C)a]kosy include 2-dimethylaminoethoxy and 

2-diethylaminoethoxy; examples of phenyl(l-4C)aIlgrl include benzyl and phenethyl; 
example of -(l-SQallgrlaiyl include phenyl(l-4C)alkyl; exsojaples of (l-4C)alkylcarbamoyl 
include methylcarbamoyl and ethylcarbamoyl; examples of di((l'*4C)aIkyl)carbamoyl 
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include dj(ii]ethyl)car1:>amDyl and di(efhyl)carbamoyl; examples of hydro^imino(l-4Qankyl 
include hydroxyiminomefhyl, 2-(hydroxyimino)ethyl and l-(hydroxyimino)ethyl; exanq>les of 
(l*4C)alkoxyiii]mo-(l-4C)alkyl include naefhoxyiiiunoinethyl, ethoxyiminomethyl, 1- 
(methoxyimino)ethyl and 2-(methoxyimino)ediyl; exam5)les of halo(l-4C)a]]s7l include, 
5 halomethyl, l-haloethyl, 2-haloethyl, and 3-halopropyl; exan^les of iiitro(l-4C)alkyl include 
nitromethyl, l-nitroethyl, 2-nitroethyl and 3-nitropropyl; examples of aimno(l-4C)aIkyl 
include aminomethyl, 1-aminoethyl, 2-aminoethyl and 3-aminopropyl; examples of cyano(l- 
4C)aIkyl include cyanomethyl, 1-cyanoethyl, 2-cyanoetliyl and 3-cyanopropyl; exancples of 
(l-4C)alkanesulfona]iiido include methanesulfonamido and ethanesulfonamido; examples of 

10 (l-4C)a]kylaminosulfoiiyl include mefhylaminosulfonyl and ethylaminosulfonyl; exanq>les 
of di-(l-4C)aIky]ammosulfonyl include dimethylaminosulfonyl, diethylaminosulfonyl and 
N-methyl-N-ethylaminosulfonyl; exanqjles of (l-4C)alkanesulfonyloxy include 
methylsulfonyloxy, ethylsulfonyloxy and propylsulfonyloxy; examples of (l-4C)aIkanoyloxy 
include acetoxy; examples of (l-4C)alkylaniinocarbonyl include methylanainocarbonyl and 

15 ethylaminocarbonyl; exan^jles of di((l-4C)alkyl)aminocarboiiyl include 

dimethylaminocarbonyl and diediylaminocarbonyl; examples of (3-8C)cydoaIkyl include 
cyclopropyl, cyclobutyl, cyclopentyl and cyclobexyl; examples of (3-8C)cycIoalkenyl 
include cyclopropenyl, cyclobutenyl, cyclopentenyl and cyclohexenyl; examples of - 
(CH2)p(3-8C)cycloalkyl wherein p is 0, 1 or 2 include cyclopropyl, methylcyclopropyl, 

20 methylcyclobutyl, methylcyclopentyl and ethylcyclohexyl; examples of -(CH2)p(3- 
SQcydoalkenyl wherein p is 0, 1 or 2 include cyclopropyl, methylcyclopropenyl, 
methylcyclobutenyl, methylcyclopentenyl and efhylcyclohexenyl; examples of (4- 
7C)cycloalkyl include cyclobutyl, cyclopentyl and cyclohexyl; exanples of dB[(N-(l- 
4C)aIky])aiiimomef]iyliiiiiiio include dimethylaannonciethylimino and 

25 diethylanoinomuethylimino. 

Suitable phannaceutically-acceptable salts include acid addition salts such as 
medianesulfonate, fumarate, hydrochloride, citrate, noaleate, tartrate and (JLcss preferably) 
hydrobromide. Also suitable are salts formed with phosphoric and sulfuric acid In another 
aspect suitable salts are base salts such as an alkali noetal salt for exanople sodium, an alkaline 

30 earth noetal salt for example calcium or noagnesiuno, an organic amine salt for exan^le 

triethylamine, morpholine, H-methylpiperidine, H-ethylpiperidine, procaine, dibenzylamine, 
N,M-dibenzylethylamine, tris-(2-hydroxyethyl)amine, N-methyl d-glucanoine and amino acids 
such as lysine. There may be more than one catibn or anion depending on the number of 
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charged functions and the valency of the cations or anions. A preferred pbannaceutically- 
acceptable salt is the sodium salt. 

However, to facilitate isolation of the salt during preparation, salts which are less 
soluble in. the chosen solvent may be preferred whether phannaceuticaUy-acceptable or Bot. 
5 The confounds of the invention may be administered in the form of a pro-drug which 

is broken down in the human or animal body to give a coiqpound of the invention. A prodrug 
may be used to alter or improve the physical and/or pharmacokinetic profile of the parent 
compound and can be formied when the parent compound contaios a suitable group or 
substituent which can be derivatised to form a prodrug. Exartqjles of pro-drugs include in- 
10 vivo hydrolysable esters of a con5)ound of the iavention or a pharmaceuticaUy-acceptable salt 
thereof. 

Various forms of prodrugs are known iu the art, for examples see: 
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K Widder, et al (Academic Press, 1985); 
15 b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bundgaard, Chapter 5 'Design and Application of Prodrugs", by H. Bundgaard p. 113-191 
(1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

d) H. Bundgaard, et al. Journal of Pharmaceutical Sciences, 21, 285 (1988); and 
20 e) N. Kakeya, etal, ChemPharmBuU, 32, 692 (1984). 

Suitable pro-drugs for pyridine or triazole derivatives include acyloxymethyl 
pyridinium or triazolium salts eg haUdes; for exan^le a pro-drug such as: 




(Ref: T. Yamazaki et al . 42'^ Interscience Conference on Antinoicrobial Agents and 
25 Chemotherapy, San Diego, 2002; Abstract F820). 

Statable pro-drugs of hydroxyl groups are acyl esters of acetal-carbonate esters of 
foramla RCOOC(R,R')OCO-, where R is (l-4Qalkyl and R' is (l-4C)a]kyl or H. Further 
suitable prodrugs are carbonate and carabamate esters RCOO- and RNHCOO-. 

An in- vivo hydrolysable ester of a confound of the iavention or a pharmaceutically- 
30 acceptable salt thereof containing a carboxy or hydroxy group is, for example, a 
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phannaceutically-acceptable ester which is hydiolysed in the human or animal body to 
produce the parent alcohol 

Suitable pharmaceutically-acceptable esters for carboxy include (l-6C)a]koxymethyl 
esters for example methoxymethyl, (l-6Qalkanoyloxyinethyl esters for exan^le 
5 pivaloyloxymethyl, phihalidyl esters, (3-8C)cycloalkoxycarbonyloxy(l-6C)a]kyl esters for 
exanple 1-cyclohexylcarbonyloxyethyl; l,3-dioxolan-2-onyhnethyl esters for exarq)le 
5-methyl-l,3-dioxolan-2-yhnethyl; and (l-6C)alkoxycarbonyloxyethyl esters for example 
1-methoxycarbonyloxyethyl and may be formed at any carboxy gcoup in the con^unds of 
this invention. 

10 An in- vivo hydrolysable ester of a con9)ound of the invention or a pharmaceutically- 

acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as 
phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and 
related con5)Ounds which as a result of the ia-vivo hydrolysis of the ester breakdown to give 
the parent hydroxy group/s. Bxaiqjles of oc-acyloxyalkyl ethers iaclude acetoxymethoxy and 

15 2,2-dimethylpropionyloxymethoxy. A selection of in- vivo hydrolysable ester forming groups 
for hydroxy include (l-10C)a]kanoyl, benzoyl, phenylacetyl and substituted benzoyl and 
phenylacetyl, (1-lOQalkoxycarbonyl (to give alkyl carbonate esters), 

di-(l-4C)a]kylcarbaaK>yl and H-(di-(l-4C)alkylaminoethyl)-IS--(l-4C)aIkylcarbamoyl (to give 
carbamates), di-(l-4C)a]kylaminoacetyl, carboxy(2-5C)alkylcarbonyl and carboxyacetyL 

20 Examples of ring substituents on phenylacetyl and benzoyl include chloromethyl or 

aminomefhyl, (l-4C)aIkylaminomethyl and di-((l-4C)aIkyl)aminomethyl, and morpholino or 
piperazino linked from a ring nitrogen atom via a methylene linking group to the 3- or 
4-position of the benzoyl ring. Other interesting in-vivo hydrolysable esters include, for 
exan^le, R\:(0)0(l-6C)alkyl-C0- (wherein R^is for example, optionally substituted 

25 benzyloxy-(l-4QaIkyl, or optionally substituted phenyl; suitable substituents on a phenyl 
group in such esters mclude, for example, 4-(l-4C)piperazino-(l-4C)alkyl, piperazino- 
(l-4C)a]kyl and morpholino-(l-4QalkyL 

Suitable in- vivo hydrolysable esters of a con5)ound of the formula (I) are described as 
follows. For example, a 1,2-diol may be cyclised to form a cyclic ester of formula (PDl) or a 

30 pyrophosphate of fommla (PD2), and a 1,3-diol may be cyclised to form a cyclic ester of the 
formula (PD3): 
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O.s^^O^p^.O HO 




H-O^r \^0-H 

a o 




(PDl) (PD2) (PD3) 

Esters of compoxmdjs of formula (I) wherein the HO- fimction/s in (PDl), (PD2) and 
(PD3) are protected by (l-4C)aIkyl, phenyl or benzyl are nseful intermediates for the 
5 preparation of such pro-drugs. 

Further in-vivo hydrolysable esters include phosphoramidic esters, and also 
compounds of invention in w^ch any free hydroxy group independently forms a phosphoryl 
(npd is 1) or phosphiryl (npd is 0) ester of the formula (PD4) : 



(O)npd 
II 

10 HO 

(PD4) 

For the avoidance of doubt, phosphono is -P(0)(0H)2; (l-4C)alkoxy(hydroxy)- 
phosphoryl is a mono-(l-4C)alkoxy derivative of -0-P(0)(0H)2; and 
di-(l-4C)alkoxyphosphDryl is a di-(l-4C)aIkoxy derivative of -0-P(0)(0H)2. 

15 Useful intemiediates for the preparation of such esters include compounds containing 

a group/s of formula (PD4) in which either or both of the -OH groups in (PD4) is 
independently protected by (l-4C)aIkyl (such compounds also being interesting compounds in 
their own right), phenyl or phenyl-(l-4Qalkyl (such phenyl groups being optionally 
substituted by 1 or 2 groups independently selected fix)m (l-4C)aIkyl, nitro, halo and 

20 (l-4C)a]koxy). 

Thus, prodrugs containing groups such as (PDl), (PD2), (PD3) and (PD4) may be 
prepared by reaction of a confound of invention contaroing suitable hydroxy group/s with a 
suitably protected phosphorylating agent (for exan^le, containing a chloro or dialkylamino 
leaving group), followed by oxidation (if necessary) and deprotectioru 
25 Other suitable prodrugs include phosphonooxymethyl ethers and their salts, for 

example a prodrug of R-OH such as: 
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,0 Na 



o 



Na 



When a con5)Ound of invention contains a number of free hydroxy group, those 
groups not being converted into a prodrug functionality may be protected (for exanople, using 
5 a t-butyl-dimethylsilyl group), and later deprotected. Also, enzymatic methods roay be used 
to selectively phosphorylate or dephosphorylate alcohol functionalities. 

Where pharmaceutically-acceptable salts of an in- vivo hydrolysable ester may be 
fonned this is achieved by conventional techniques. Thus, for exaiiq>le, con:q)ounds 
containing a group of formula (PDl), (PD2), (PD3) and/or (PD4) may ionise (partially or 
10 fully) to form salts with an appropriate number of counter-ions. Thus, by way of example, if 
an in- vivo hydrolysable ester prodmg of a con5)Ound of invention contains two (PD4) groups, 
there are four HO-P- functionalities present in the overall molecule, each of which may form 
an appropriate salt (ie. the overall naolecule may form, for example, a mono-, di-, tri- or tetra- 
sodium salt). 

15 The confounds of the present invention have a chiral centre at both of the C-5 

positions of the oxazolidinone and/or isoxazoline rings. The pharmaceutically active 
diastereomers are of the formula (la): 



20 




wherein the chiral centre of ring B is fixed in the orientation shown (generally the (5R) 
configuration, depending on the nature of Rib, C and B) and ring B is acting as a 
pharmacophoric group; and wlaerein the orientation of the chiral centre at ring A may vary 
25 and may nifluence whether ring A also independently binds to a pharmacophore bmding site. 

The present invention includes pure diastereomers or mixtures of diastereomers, for 
example a racemic mixture. If a mixture of enantiomers is used, a larger amount (depending 
upon the ratio of the enantiomers) will be required to achieve the same effect as the same 
weight of the pharmaceutically active enantiomer. 
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Fmtheraiore, some con5)ounds of the invention may have other chiral centres. It is to 
be understood that the invention encompasses all such optical and diastereoisomers, and 
racemic mixtures, that possess antibacterial activity. It is well known in the art how to 
prepare optically-active forms (for example by resolution of the racemic form by 
5 recrystallisation techniques, by chiral synthesis, by enzymatic resolution, by 

biotransformation or by chromatographic separation) and how to determine antibacterial 
activity as described hereinafter. 

The invention relates to aU tautomeric forms of the con^jounds of the invention that 
possess antibacterial activity. 
10 It is also to be understood that certain compoxmds of the invention can exist ia 

solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be 
understood that the invention enconqsasses all such solvated forms which possess antibacterial 
activity. 

It is also to be understood that certaiQ compounds of the invention may exhibit 
15 polymorphism, and that the invention enconopasses aU such forms which possess aatibacterial 
activity. 

As stated before, we have discovered a range of compounds that have good activity 

against a broad range of Gram-positive pathogens includiug organisms known to be resistant 

to nKkSt commonly used antibiotics, together with activity against fastidious Gram negative 
20 pathogens such as H. influenzae, M.catairhalis, Mycoplasma and Chlamydia strains. The 

following conq>ounds possess preferred pharmaceutical and/or physical and/or 

pharmacokinetic properties. 

In one embodiment of the invention are provided coiiq)ounds of formula (I), in an 

alternative embodiment are provided pharmaceutically-acceptable salts of confounds of 
25 formula (I), in a further alternative embodiment are provided in- vivo hydrolysable esters of 

compounds of formula (I), and in a further alternative embodiment are provided 

pharmaceutically-acceptable salts of in- vivo hydrolysable esters of concpounds of formula (I). 
In one aspect, an in- vivo hydrolysable ester of a compound of the formula (I) is a 

phosphoryl ester (as defined by formula (PD4) withnpd as 1). 
30 Confounds of the formula (I), or a pharmaceutically-acceptable salt or an in-vivo 

hydrolysable ester thereof, wherein group C is represented by any one of groups D to O 

represent separate and independent aspects of the invention. 
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Particularly preferred compotinds of the invention conqirise a confound of the 
invention, or a phannaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, 
wherein the substituents A, B, Ria, Rib, R2a, R2b, Rsa, Rab Rsa, Rsa', R6a and Rea'and other 
substituents mentioned above have values disclosed hereinbefore, or any of the foUowiag 
5 values (which may be used where appropriate with any of the definitions and embodiments 
disclosed hereinbefore or hereinafter): 

In one embodiment are provided conq^ounds as defined herein in formula (I) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which group C is 
r^resented by group D. 

10 In another embodiment are provided conq^ounds as defined herein in formula (I) or a 

pharmaceutically-acceptable salt or an ra-vivo hydrolysable ester thereof, in which group C is 
represented by group E. 

In another embodiment are provided conqpounds as defined herein in formula (I) or a 
pharmaceutically-acceptable salt or an in- vivo hydrolysable ester thereof, in which group C is 
15 represented by group H. 

In another embodiment are provided corcpounds as defined herein in formula (I) or a 
pharmaceutically-acceptable salt or an in- vivo hydrolysable ester thereof, in which group C is 
represented by group L 

In another embodiment are provided conq)ounds of formula (I) or a 
20 pharmaceutically-acceptable salt or an in- vivo hydrolysable ester thereof, in which the group 
C is a group represented by any one of groups D, E, H and I as hereinbefore defined. 

In a further embodiment are provided conq)Ounds of formula (I) or a 
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which the group 
C is a group represented by group D or E as hereinbefore defined. 
25 In a further enlbodhnent are provided conqjounds of formula (I) or a 

pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which the group 
C is a groxxp represented by group D or H as hereinbefore defined 
In one aspect both A and B are oxazolidinone rings. 
In another aspect, either A or B is an oxazolidinone ring and the other is an 
30 isoxazoline ring. 

In a further aspect, both A and B are isoxazoline rings. 
In one aspect, R^Jb and R6b are independently H or F. 
In one aspect Rxb' ag.d Reb* are both H. 
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In one embodiment, Ria and Rib are independently selected fix>m hydroxy, 

-NHC(=W)R4, -0C(=0)R4, and "e, 

wherein W, R5 and are as defined hereinbefore, R4 is selected fix>m hydrogen, 
amino, (l-4C)alkyl, -NH(l-4C)a]kyl, -N(di-(l-4Qalkyl), -0(l-4C)a]kyl, -S(l-4C)a]kyl, 
5 (2-4C)alkenyl, -(CH2)p(3-6C)cycloaIkyl and -(CH2)p(3-6C)cycloa]kenyl wherein p is 0, 1 or 
2; andR7 is selected from hydrogen, (l-8C)alkyl, -ORia, -SR12, amino, NHR12, N(Ri2)(Ri3), 
(l-8Qalkylaryl and mono-, di-, tri- and per-halo(l-8C)a]kyl 

In another embodiment, Ria and Rib are independently selected fix>m hydroxy, 

Rs 

-NHC(=W)R4, -0C(=0)R4, and ^^e, 
10 wherein W, R4, Rs, R6 and R7 are as defined hereinbefore, especially wherein R4 is 

(l-4C)alkyl, (l-4C)a]koxy, cycloalkyl (particularly cyclopropyl) or haloalkyl (particularly 
dichloronaethyl) . 

In another embodiment, Ria and Rib are independently selected from hydroxy, 

Rs 

-NHC(=W)R4, -0C(=0)R4, and "e, 
15 wherein W, R4, Rs, Re and R7 are as defined hereinbefore, especially wherein R4 is 

(l-4C)a]kyl or (l-4C)alkoxy. 

Particular values for R5 (which may be used as appropriate with any of the definitions 

and embodiments disclosed hereinbefore or hereinafter) are hydrogen, tert-butoxycarbonyl 

and benzyloxycarbonyL More particularly, R5 is hydrogen. 
20 When Ria and/or Rib is -N(R5)HET- 1 , R5 is preferably hydrogen. 

In one aspect R12 and R13 are independently selected from hydrogen, aDcyl and aryl, or 

for any N(Ri2)(Ri3) group, R12 and R13 may additionally be taken together with the nitrogen 

atom to which they are attached to form a pyrrohdinyl, piperidinyl or morpholinyl ring, 

optionally substituted as hereinbefore described. In one aspect R15 and Rig are independently 
25 selected from hydrogen, phenyl and (l-4C)aIkyl). 



wo 2004/048370 



PCT/GB2003/005082 



-19- 

In all of the embodiments, aspects and pieferable values for Ria and Rib defined 
hereinbefore or heieinaft^, any (l-4C)a]kyl group may be optionally substituted as 
haeinbefore defined. Particular substituents for (l-4Qa]k:yl groups in definitions for Ria and 
Rib are one or two halogen groups, particularly gradnal disubstitution (provided that such 
5 substitution is not on a carbon atom attached to an oxygen) and cyano. Exanqples of di- 
habsubstituted groups are -NHCX)CF2H and -NHCSCClzH. 

Prefwably Ria and Rib are ind^endently selected firom hydroxy, -NHCO(l-4Qa]kyl, 
-NHCO(l-4C)cycloalkyl, -NHCS(l-4Qalkyl, -NHCOO(l-4Qa]kyl, 
-NH(C=S)0(l-4C)alkyl, -OCO(l-4C)a]kyl, -N(R5)-HBT-1 andHET-2. 
10 More preferably Ria and Rib are independently selected fixjm -NHCO(l-4C)a]kyl, 

-NHCO(l-4C)cycloa]kyl , -NHCS(l-4C)alkyl, -N(R5)-HET-1 andHET-2. 

In one embodiment Ria and Rib are independently selected from hydroxy, -NHCOMe, 
-NH(C=S)OMe and -NHCOOMe. 

In a further embodiment Ria is selected from hydroxy, -NHCO(l-4C)a]kyl (especially 
15 -NHCOMe), -NHCO(l-4C)cycloalkyl (especially -NHCOcyclopropyl), -NHCS(l-4C)alkyl 
(especiaUy-NHCSMe) , -NHCOO(l-4C)a]kyl (especially -NHCO)Me), 
-NH(C=S)0(l-4C)a]kyl (especially -ISIH(C=S)OMe) and -OCO(l-4C)alkyl (especially 
-OCOMe) and Rib is HET-2. 

hi a further embodiment Ria is selected from hydroxy, -NHCO(l-4C)aIkyl (especially 
20 -NHCOMe), -NHCO(l-4C)cycloa]kyl (especially -NHCOcyclopropyl), -NHCS(l-4C)a]kyl 
(especially -NHCSMe) , -NHC00(l-4C)alkyl (especially -NHCO)Me), 
-NH(C=S)0(l-4C)alkyl (especially -NH(C=S)OMe) and -OCC)(l-4C)alkyl (especially 
-pCOMe) and Rib is -N(R5)-HET-1. 

In anotb^ enabodiment Ria and Rib are both -NHCO(l-4Qalkyl (especially 
25 -NHCOMe) or HET-2 (especially 1,2,3-triazol-l-yl or tetrazol-2-yI). 

In a further embodiment Ria is -NHCO(l-4C)a]kyl (especially -NHCOMe) and Rib is 
HET-2 (especially 1,2,3-triazol-l-yl or tetrazol-2-yl). 

Lot a further embodiment Ria is hydroxy and Rib is selected fixMn -NHCO(l-4C)alkyl 
(especially -NHCOMe), -NHCO(l-4C)cycloalkyl (especiaUy -NHCOcyclopropyl), 
30 -NHCS(l-4Qa]kyl (especially -NHCSMe) , -NHCOO(l-4Qa]kyl (especially -NHCO)Me), 
-NH(C=S)0(l-4C)alkyl (especially -NH(C=S)OMe) and -OCO(l-4C)alkyl (especially 
-OCOMe), -N(R5)-HBT-1 (especiaUy where HBT-1 is isoxazolyl, 1,2,5-thiadiazolyl or 
isothiazolyl) and HET-2 (especially 1,2,3-triazol-l-yl or tetrazol-2-yl). 
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in a furth^ einbodiment, Ria and Rib are independently selected from hydroxy, 
acetamido, l,2,3-tria2oH-yl, methyl-l,23-triazol-l-ylandisoxazolylammo. 

In a furfher enibodiiDent, Ria and Rib are independently selected from hydroxy, 
acetamido, 1,2,3-triazol-l-yl, andmethyl-l,2,3-triazol-l-yL 
5 In one enQbodin[ient HBT-1 and HET-2 are unsubstituted. When substituted, preferred 

substituents for HBT-1 are selected from (l-4C)alkyl, especially methyl, and for HET-2 are 
selected from halo (particularly chloro), (l-4C)aIkyl, especially methyl, nouono- and di-halo 
methyl (wherein halo is preferably fluoro, chloro or bromo), trifluoromethyl and 
cyanomethyl. 

10 Preferred are HBT-1 and HBT-2 as S-membered rmgs, ie HBT-1 as HBT-1 A and 

HET-2 as HET-2 A, in particular HET-IA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and 
HET-2A as 1,2,3-triazoH-yl or tetrazol-2-yl. 

In one aspect, HET-2A as 1,2,3-triazol-l-yl is substituted, preferably by halo 
(particularly chloro), methyl, difluoromethyl, fluoromethyl, chloromethyl, cyanomethyl or 

15 trifluoromethyl. 

In one embodiment HET-2A is selected from the stractures (Za) to (Zf) below; 




20 wherein u and v are independently 0 or 1 and RT is as defined in any of the embodiments or 
aspects defined hereinbefr)re or hereinafter. 

In one embodiment HET-2A is selected from 1,2,3-triazole (especially 1,2,3-triazol- 
l-yl (Zd)), 1,2,4-triazole (especially l,2,4-tria20l-l.yl (Zc)) and tetrazole (preferably tetrazol- 
2-yl (Zf)) and wherein u and v are independratly 0 or 1 and RT is as defined in any of the 

25 embodiments or aspects defined hereinbefore or heretaafter. 
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In another embodiment HBT-2A is selected from 1,2,3-triazol-l-yl (Zd) and tetrazol- 
2-yl (Zf) and wherein u and v are independently 0 or 1 and RT is as defined in any of the 
embodiments or aspects defined hereinbefore or hereinafter. 

In another embodiment HBT-2A is 1,2,3-triazol-l-yl (Zd) and wherein u and v are 
5 independently 0 or 1 and RT is as defined in any of the embodiments or aspects defined 
hereinbefore or hereinafter. 

In one embodiment HET-2B is a di-hydro version of pyrimidine, pyridazine, pyrazine, 
1,2,3-triazme, 1,2,4-triazine, 1,3,5-triazine and pyridine and wherein RT is as defined in any 
of the embodiments or aspects defined hereinbefore or hereinafter. 
10 In another embodiment HET-2B is selected from pyrimidone, pyridazinone, 

pyrazinone, 1,2,3-triazinone, 1,2,4-triazinone, 1,3,5-triazinone and pyridone and wherein RT 
is as defined in any of the embodiments or aspects defined hereinbefore or hereioafler. 

In another embodiment HET-2B is selected from thiopyrknidone, thiopyridazinone, 
thiopyrazinone, thio- 1,2,3-triazinone, thio- 1,2,4-triazinone, thio-l,3,5-triaziaone and 
15 thiopyridone and wherein RT is as defined ia any of the embodiments or aspects defined 
hereinbefore orhereioafter. 

In one aspect RT is preferably selected from a substituent from the group 
(RTal) hydrogen, halogen, (l-4C)a]koxy, (2-4C)alkenyloxy, (2-4C)a]kenyl, 
(2-4C)alkynyl, (3-6C)cycloalkyl, (3-6C)cycloalkenyl, (l-4C)a]kylthio, ammo, azido, cyano 
20 and nitro;or, 

(RTa2) (l-4C)a]kylamiQO, di-(l-4C)alkylamino and (2-4C)a]kenylamiQo; 

(RTbl) a (l-4C)alkyl group which is optionally substituted by one substituent selected 

from hydroxy, (l-4Qalkoxy, (l-4C)alkylthio, cyano and azido; or 

(RTb2) a (l-4C)a]kyl group which is optionally substituted by one substituent selected 

25 from (2-4C)alkenyloxy, (3-6C)cycloalkyl and (3-6C)cycloa]kenyl; 

and wherein at each occurrence of an RT substituent containing an alkyl, alkenyl, alkynyl, 
cycloalkyl or cycloaDcenyl moiety ifi (RTal) or (RTa2), or (RTbl) or (RTb2) each such 
moiety is optionally substituted on an available carbon atom with one, two, three or more 
substituents independently selected fromF, CI, Br, OH and CN. 

30 In another aspect RT is preferably selected from a substituent from the group: 

(RTal) hydrogen, halogen, (l-4C)aIkoxy, (2-4C)a]kenyloxy, (2-4QaIkenyl, 
(2-4Qalkynyl, (3-6Qcycloa]kyl, (3-6Qcycloalkenyl, (l-4C)alkylthio, amino, azido, cyano, 
and nitro; or 
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(RTbl) a (l-4C)alkyl group which is optionally substituted by one substituent selected 
from hydroxy, (l-4C)alkoxy, (l-4C)alkylthio, cyano and azido; 

and whereiQ at each occurrence of an RT substituent containing an alkyl, alkenyl, alkynyl, 
cycloalkyl or cycloalkenyl moiety in (RTal) or (RTbl) each such moiety is optionally 
5 substituted on an available carbon atom with one, two, three or more substituents 
independently selected fromF, CI, Br, and CN. 
In a further aspect RT is most preferably 

(a) hydrogen; or 

(b) halogen, ia particular fluorine, chlorine, or bromine; or 
10 (c) cyano; or 

(d) (l-4C)alkyl, in particular methyl; or 

(e) monosubstituted (l-4C)aIkyl, in particular fluoromethyl, choromethyl, bromomethyl, 
cyanomethyl, azidomethyl, hydroxymethyl; or 

(f) disubstituted (l-4C)aIkyl, for cxarnple difluoromethyl, or 
15 trisubstituted (l-4C)alkyl, for example trifluoromethyL 

In one embodiment is provided a compound of formula (I) or a pharmaceuticaUy- 
acceptable salt or an in- vivo hydrolysable ester thereof, whereiu group C is represented by 
group D, Rzh and Reb are independently H or F; A and B are both oxazolidraones; Ria and 
20 Rib are independently selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe 
and -NHCOOMe. 

In one enobodiment is provided a compound of formula (T) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group B, R2b and Reb are independently H or F; A and B are both oxazoHdinones; Ria and 
25 Rib are independently selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe 
and-NHCOOMe. 

In one embodiment is provided a con5)Ound of formula (I) or a pharmaceuticaUy- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group H, Rib and R^h are independently H or F; A and B are both oxazohdinones; Ria and 
30 Rib are independently selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe 
and -NHCOOMe. 

In another embodiment is provided a corqpound of formula (I) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
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group R2t> sxid Reb are independently H or F; A and B are both oxazolidinones; Ria and 
Rib are independently selected from -N(R5)-HET-1A and HET-2A, in particular HET-1 A as 
isoxazolyl, 1,2,5-thiadiazolylorisothiazolyl andHET-2A as 1,2,3-triazol-l-yl (optionally 
substituted) or tetrazol-2-yL 
5 In another embodiment is provided a confound of formula (I) or a phannaceutically- 

acceptable salt or an in- vivo hydrolysable ester thereof, wbereia group C is represented by 
group Rzh and R^b are ind^endently H or F; A and B are both oxazolidinones; Ria and 
Rib are independently selected from -N^)-HET-1A and HET-2A, in particular HET-1 A as 
isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2A as 1,2,3-triazol-l-yl (optionally 

10 substituted) or tetrazol-2-yL 

In another embodiment is provided a con^oxmd of formxila (I) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group H, R2b and Reb are independently H or F; A and B are both oxazolidinones; Ria and 
Rib are independently selected from -N(R5)-HET-1A and HET-2A, in particular HET-1 A as 

15 isoxazolyl, 1 ,2,5-thiadiazolyl or isothiazolyl and HET-2A as 1 ,2,3-triazol-l-yl (optionally 
substituted) or tetrazol-2-yL 

In one embodiment is provided a confound of formula (T) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group D, R2b and R^b are independently H or F; A is an isoxazoline and B is an 

20 oxazolidinone; Ria and Rib are independently selected from OH, -NHCOMe, 
-NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 

In one embodiment is provided a confound of formula (I) or a pharmaceuticaUy- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group B, Rab and R^b are independently H or F; A is an isoxazoline and B is an 

25 oxazolidinone; Ria and Rib are independently selected from OH, -NHCOMe, 
-NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 

In one embodiment is provided a conq>ound of formula (I) or a pharmaceuticaUy- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group H, R2b and R6b are independently H or F; A is an isoxazoline and B is an 

30 oxazolidinone; Ria and Rib are independently selected from OH, -NHCOMe, 
-NHCOcyclopropyl, .NH(C=S)OMe and -NHCOOMe. 

In another embodiment is provided a conqpound of fonmla (I) or a pharmaceutically- 
acceptable salt or an in-vivo hydrolysable ester thereof, wherein group C is represented by 
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group Rab and R^b are independently H or F; A is an isoxazoline and B is an 
oxazolidinone; Ria and Rib are independently selected ftom -N(R5)-HET-1A and HET-2A, in 
particular HET-IA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HBT-2A as 1,2,3- 
triazol-l-yl (optionally substituted) or tetrazol-2-yl. 
5 In another enibodiment is provided a con9)ound of formula (I) or a phannaceutically- 

acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group E, Rib and Reb are independently H or F; A is an isoxazoline and B is an 
oxazolidinone; Ria and Rib are independently selected from -N(R5)-HET- 1 A and HBT-2 A, in 
particular HET-IA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HBT-2A as 1,2,3- 

10 triazol-l-yl (optionally substituted) or tetrazol-2-yl. 

In another embodiment is provided a coii530und of formula (I) or a pharaiaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group H, Rib and R6b are independently H or F; A is an isoxazoline and B is an 
oxazolidinone; Ria and Rib are independently selected from -N(R5)-HBT-1 A and HBT-2A, in 

15 particular HET-IA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2A as 1,2,3- 
triazol-l-yl (optionally substituted) or tetrazol-2-yL 

In one embodiment is provided a con5)Ound of formula (I) or a phanmceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group D, R2b and Reb are independently H or F; B is an isoxazoline and A is an 

20 oxazolidinone; Ria and Rib are independently selected from OH, -NHCOMe, 
-NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 

In one enabodiment is provided a conopound of formula (I) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group E, R2b and Rab are independently H or F; B is an isoxazoline and A is an 

25 oxazolidinone; Ria and Rib are independently selected from OH, -NHCOMe, 
-NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 

In one embodiment is provided a conopound of formula (I) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group H, Rab and Rab are independently H or F; B is an isoxazoline and A is an 

30 oxazohdinone; Ria and Rib are independently selected from OH, -NHCOMe, 
-NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe. 

In another embodiment is provided a conopound of formula (I) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is rq)resented by 



wo 2004/048370 PCT/GB2003/005082 

-25- 

group D, R2b and Rgb are mdependently H or F; B is an isoxazoliae and A is an 
oxazolidinone; Ria and Rib are independently selected from -N(R5)-HET-1 A. and HET-2A, in 
particular HBT-IA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2A as 1,2,3- 
triazol-l-yl (optionally substituted) or tetrazol-2-yl. 
5 In anoflier embodiment is provided a conq^oimd of formula (I) or a pharmaceuticaUy- 

acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group E, Rab and R^h are independently H or F; B is an isoxazoline and A is an 
oxazolidinone; Ria and Rib are independently selected from -N(R5)-HBT-1A and HET-2A, in 
particular HET-IA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HBT-2A as 1,2,3- 

10 triazol-l-yl (optionally substituted) or tetrazol-2-yL 

In another embodiment is provided a conpound of formula (I) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group H, Rab and Reb are iudependently H or F; B is an isoxazoliae and A is an 
oxazolidiuone; Ria and Rib are independently selected from -N(R5)-HET-1 A and HET-2A, in 

15 particular HET-IA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2A as 1,2,3- 
triazol-l-yl (optionally substituted) or tetrazol-2-yL 

In another embodiment is provided a compound of formula (I) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group D, Rzh and Rsh are iudependently H or F; A and B are both oxazolidinones; Ria is 

20 selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe and 
Rib is selected from -N(R5)-HET- 1 A and HET-2A in particular HBT- 1 A as isoxazolyl, 1 ,2,5- 
thiadiazolyl or isothiazolyl and HET-2A as 1,2,3-triazol-l-yl (optionally substituted) or 
tetrazol-2-yL 

In another embodiment is provided a compound of fomiula (I) or a pharmaceuticaUy- 
25 acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group B, Rib and Reb are independently H or F; A and B are both oxazolidinones; Ria is 
selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe and 
Rib is selected fix^m -N(R5)-HET- 1 A and HET-2A, in particular HBT- 1 A as isoxazolyl, 
1,2,5-thiadiazolyl or isothiazolyl and HET-2A as 1,2,3-triazol-l-yl (optionally substituted) or 
30 tetrazol-2-yl. 

In another embodiment is provided a compound of formula (T) or a pharmaceutically- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group H, RJb and Reb are iudependently H or F; A and B are both oxazolidiaones; Ria is 
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selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe and -NHCOOMe and 
Rib is selected from -N(R5)-HET-1A and HBT-2A, in particular HBT-1 A as isoxazolyl, 
1,2,5-thiadiazolyl or isothiazolyl and HBT-2A as 1,2,3-triazol-l-yl (optionally substituted) or 
tetrazol-2-yL 

5 In anodier embodimi^t is provided a coiqpound of fonnula (I) or a pharmaceutically- 

acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group D, R2b and R6b are independently H or F; B is an isoxazoline and A is an 
oxazolidinone; Ria is selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe 
and -NHCOOMe and Rjb is selected from -N(R5)-HET-1A and HET-2A, in particular HET- 

10 lA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2A as 1,2,3-triazol-l-yl 
(optionally substituted) or tetrazol-2-yL 

In another embodiment is provided a conpound of formula (I) or a pharmaceutically- 
acceptable salt or an ia-vivo hydrolysable ester thereof, wherein group C is represented by 
group E, Rab and R6b are independently H or F; B is an isoxazoline and A is an 

15 oxazoUdinone; Ria is selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe 
and -NHCOOMe and Rib is selected from -N(R5)-HBT-1A and HET-2A, in particular HET- 
lA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2A as 1,2,3-triazol-l-yl 
(optionally substituted) or tetrazol-2-yl. 

In another embodiment is provided a confound of formula (I) or a pharmaceutically- 

20 acceptable salt or an ia-vivo hydrolysable ester thereof, wherein group C is represented by 
group H, R2b and R^b are independently H or F; B is an isoxazoline and A is an 
oxazoUdinone; Ria is selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe 
and -NHCOOMe and Rib is selected from -N(R5)-HET-1A and HET-2A, in particular HET- 
lA as isoxazolyl, 1,2,5-tliiadiazolyl or isothiazolyl and HET-2A as 1,2,3-triazol-l-yl 

25 (optionally substituted) or tetrazol-2-yl. 

In another embodiment is provided a con:90und of fonnula (I) or a phamiaceutically- 
acceptable salt or an in-vivo hydrolysable est^ thereof, wherein group C is represented by 
group D, R2b and Reh are independently H or F; A is an isoxazoHne and B is an 
oxazolidinone; Ria is selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe 

30 and -NHCOOMe and Rib is selected from -N(R5)-HET- 1 A and HET-2A, in particular HET- 
lA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2A as 1,2,3-triazol-l-yl 
(optionally substituted) or tetrazol-2-yL 

In another embodiment is provided a conpound of formula (I) or a pharmaceutically- 



wo 2004/048370 PCT/GB2003/005082 

-27- 

acc^table salt or an in- vivo hydrolysable ester tbi^eof, wherein group C is represented by 
group B, Rab and R^b are indq)endently H or F; A is an isoxazoline and B is an 
oxazolidinone; Ria is selected fiom OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe 
and -NHCOOMe and Rib is selected fix)m -N(R5)-HET-1 A and HET-2A, in particular HET- 
5 lA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2A as 1,2,3-triazol-l-yl 
(optionally substituted) or tetra2ol-2-yL 

In another embodiment is provided a conq)ound of formula (I) or a phannaceuticaUy- 
acceptable salt or an in- vivo hydrolysable ester thereof, wherein group C is represented by 
group H, Rzb and R6b are independently H or F; A is an isoxazoline and B is an 
10 oxazoKdinone; Ria is selected from OH, -NHCOMe, -NHCOcyclopropyl, -NH(C=S)OMe 
and -NHCOOMe and Rib is selected from -N(R5)-HET-1A and HET-2A, m particular HET- 
lA as isoxazolyl, 1,2,5-thiadiazolyl or isothiazolyl and HBT-2A as 1,2,3-triazol-l-yl 
(optionally substituted) or tetrazol-2-yL 

When group C is represented by group D, L or M, preferably Raa is methoxy, methyl 
15 or fluoro and Rsa is hydrogen. 

When group C is group represented by E, F or G, preferably Raa is methoxy, methyl or 

fluoro. 

When group C is group represented by H, J, or N, preferably Rsa is methoxy, methyl 
or fluoro and R2a' and Rea' are hydrogen; or ]^a and R2a' are hydrogen and R^a' is methyl or 
20 methoxy, particularly methyL 

When group C is group represented by I, K, or O, preferably R3a' is methoxy or 
methyl and Rsa' is hydrogen. 

In all of the above definitions, aspects and embodiments the preferred coirpounds are 
as shown in formula (la), Le. the phannaceutically active enantiomer. 
25 Particular compounds of the present invention include each individual cotE^)Oxind 

described in the Exan^les, especially Examples 2 and 4. 

Process section: 

In a frirther aspect the present invention provides a process for pr^ating a conqiound 
30 of iavention or a pharmaceutically-acceptable salt or an ia-vivo hydrolysable ester thereof It 
will be appreciated that during certain of the following processes certain substituents may 
require protection to prevent their undesked reaction. The skilled chemist will appreciate 
when such protection is required, and how such protectiug groups may be put in place, and 



wo 2004/048370 



-28- 



PCT/GB2003/005082 



lat^ removed. 

For exanq>les of protecting groups see one of the msary general texts on the subject, 
for exa£q>le, ^Protective Groups in Organic Synthesis' by Theodora Green (publisher: John 
Wiley & Sons). Protecting groups ntiay be removed by any convenient noethod as described in 
5 the literature or known to the skilled chemist as appropriate for the removal of the protecting 
group in question, such noethods being chosen so as to effect removal of the protecting group 
with mfnimiim disturbance of groups elsewhere in the molecule. 

Thus, if reactants include, for example, groups such as amino, carboxy or hydroxy it 
may be desirable to protect the group in some of the reactions mentioned herein. 

10 A suitable protecting group for an amino or alkylamino group is, for example, an acyl 

group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for exan^>le a 
methoxycarbonyl, ethoxycarbonyl or /-butoxycarbonyl group, an arylmethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for exan^le benzoyl. The deprotection 
conditions for the above protecting groups necessarily vary with the choice of protecting 

15 group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for exarrple, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for exaiEq>le Uthium or sodium hydroxide. Alternatively an acyl group such 
as a r-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
as hydrochloric, sulfuric or phosphoric acid or trifluoroacetic acid and an 

20 aryhnethoxycarbonyl groi^ such as a benzyloxycarbonyl group may be removed, for 

exjsanple, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a Lewis acid for exanople boron tris(trifluoroacetate). A suitable alternative protecting group 
for a primary amino group is, for exanq}le, a phthaloyl group which may be removed by 
treatment with an alkylanoine, for example dimethylaminopropylamine, or with hydrazine. 

25 A suitable protecting group for a hydroxy group is, for example, an acyl group, for 

exan:q>le an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
aryknethyl group, for example benzyl The deprotection conditions for the above protecting 
groups win necessarily vary with the choice of protecting group. Thus, for exanq>le, an acyl 
group such as an alkanoyl or an aroyl group may be removed, for exan^le, by hydrolysis with 

30 a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an aryhnethyl group such as a benzyl group may be removed, for example, by 
hydrogenation ov^ a catalyst such as palladium-on-carbon. 
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A suitable protecting group for a carboxy group is, for example, an esterifying group, 
for exaiiq>le a methyl or an ethyl group which may be removed, for exao^le, by hydrolysis 
with a base such as sodium hydroxide, or for example a /-butyl group which may be removed, 
for exan^le, by treatment with an acid, for exmnple an organic acid such as trifluoroacetic 
5 acid, or for exany^le a benzyl group which may be removed, for exan^le, by hydrogenation 
over a catalyst such as palladium-on-carbon. Resins may also be used as a protecting group. 

The protecting groups noay be renooved at any convenient stage in the synthesis usiug 
conventional techniques well known in the chemical art. 

A coicpound of the invention, or a pharmaceutically-acceptable salt or an iu-vivo 

10 hydrolysable ester thereof, may be prepared by any process known to be appUcable to the 
preparation of chemically-related compounds. Such processes, when used to prepare a 
con5>ound of the invention, or a pharmaceutically-acceptable salt or an ia-vivo hydrolysable 
ester thereof, are provided as a further feature of the iuvention and are illustrated by the 
followiQg representative examples. Necessary startuig materials may be obtained by standard 

15 procedures of organic chemistry (see, for example, Advanced Organic Chemistry (WUey- 
Interscience), Jerry March or Houben-Weyl, Methoden der Organischen Chemie). The 
preparation of such startrug materials is described within the accompanyiug non-limiting 
Examples. Alternatively, necessary starting materials are obtainable by analogous procedures 
to those illustrated which are within the ordinary skill of an organic chemist. Information on 

20 the preparation of necessary starting materials or related conq)ounds (which may be adapted 
to form necessary starting materials) may also be found in the certain Patent Application 
Publications, the contents of the relevant process sections of which are hereby incorporated 
heremby reference; for example WO 94-13649; WO 98-54161; WO 99-64416; 
WO 99-64417; WO 00-21960; WO 01-40222. 

25 The skilled orgardc chemist will be able to use and adapt the ioformation contained 

and referenced within the above references, and accompanying Examples therein and also the 
Examples herein, to obtain necessary starting materials, and products. For example, the 
skilled chemist wiQ be able to apply the teaching herein for conq>ounds of formula (I) in 
which two central phenyl groups are present (that is when group C is group D) to prepare 

30 coiDpounds in which group C is any of groups B to O as hereinbefore defined. Similarly, in 
the processes illustrated below the skilled chemist will be able to apply the teaching as 
necessary to prepare concqpounds in which for instance both rings A and B are isoxazoliae and 
those conqx^unds ia which one of rings A and B is isoxazoline and the other oxazoUdinone. 
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Thus, the present invendon also provides that the con^imds of the invention and 
pharmaceutically-acceptable salts and in- vivo hydrolysable esters thereof, can be prepared by 
a process (a) to (h); and thereafter if necessary: 
i) removing any protecting groups; 
5 ii) forming a pro-drug (for exanGple an in- vivo hydrolysable ester); an^ 
iii) fonning a pharmaceuticaUy-acceptable salt; 

wherein said processes (a) to (h) are as follows (wherein the variables are as defined above 
unless otherwise stated): 

a) by modifying a substituent in, or introduciog a substituent into another conq)Ound of 
10 the invention by using standard chemistry (see for example, Conqarehensive Organic 

Functional Group Transformations (Pergamon), Katritzky, Meth-Cohn & Rees or Advanced 
Organic Chemistry (Wiley-Interscience), Jerry March or Houben-Weyl, Methoden der 
Organischen Chemie)); for example: 

an acylamino group roay be converted into a thioacylamino group; 

15 an acylamiao group or thioacylamino group may be converted into another acylamiuo or 
thioacylamiao; heterocyclyl for instance tetrazolyl or thiazolyl, or heterocyclylamino group 
(optionally substituted or protected on the amino-nitrogen atom), a heterocyclyl group linked 
through nitrogen (optionally substituted on a carbon other than a carbon adjacent to the 
linking nitrogen atom), for instance an optionally 4-substituted 1,2,3-triazol-l-yl group; or an 

20 amidino group; such conversions of the acylamino group taking place either directly or 
through through the intermediacy of one or more derivatives such as an amino group; 
an acyloxy group may be converted into a hydroxy group or into the groups that may be 
obtained from a hydroxy group (either directly or through the intermediacy of a hydroxy 
group); 

25 an alkyl halide such as alkylbromide or alkyliodide may be convated into an alkyl fluoride or 
nitrile; 

an alkyl sulfonate such as alkyl methanesulfonate may be converted into an alkyl fluoride or 
nitrile; 

an alkylthio group such as methylthio may be converted into a methanesulfinyl or 
30 methanesulfonyl group, 

an arylthio group such as phentlthio may be converted into a benzenesulfinyl or 
benzenesulfonyl group, 
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an amidino or guanidiao group may be converted into a range of 2-substituted 13-diazoles 
and 1,3-diazines 

an amino group may be converted for instance into acylamino or thioacylamino for instance 
an acetamide (optionally substituted), alkyl- or dialkyl-amino and thence into a further range 
5 of N-alkyl-amine derivatives, sulfonylamino, sulfinylamino, anoidino, guanidino, arylamino, 
heteroarylamino, N-linked heterocyclic for instance an optionally 4-substituted 1,2,3-triazol- 
1-yl group; 

an aryl- or heteroary-halide group such as an aryl- or hetero-aryl chloride or bromide or iodide 
may be converted by transition ntietal mediated coupling, especially Pd(0) mediated coupling 
10 into a range of aryl-, heteroaryl, alkenyl, aDcynyl, acyl, alkylthio, or alkyl- or dialkyl-amino 
substituted aryl or heteroaryl groups; 

an aryl- or heteroary-sulfonate group such as an aryl- or hetero-aryl trifluoromethanesulfonate 
may be converted by transition metal mediated coupling, especially Pd(0) mediated coupling 
into a range of aryl-, heteroaryl, alkenyl, alkynyl, acyl, alkylthio, or alkyl- or dialkyl-anoino 

15 substituted aryl or heteroaryl groups; 

an aryl- or heteroary-halide group such as an aryl- or hetero-aryl chloride or bromide or iodide 
may be converted by transition metal mediated coupling, especially Pd(0) mediated coupling 
into a range of trialkyltin, dialkylboronate, trialkoxysilyl, substituted aryl or heteroaryl groups 
useful as intermediates for the synthesis of conq)Ounds of the invention; 

20 an azido group may be converted for instance into a 1,2,3-triazolyl or amine and thence by 
methods that are well known in the art into any of the range common amine derivatives.such 
as acylamino for instance acetaxnido group; 

a carboxylic acid group may be converted into trifloromethyl, hydroxymethyl, 
alkoxycarbonyl, aminocarbonyl optionally substituted on nitrogen, formyl, or acyl groups; 
25 a cyano groiq> may be converted into a tetrazole, or an imidate, an amidine, an amidrazone, an 
N-hydroxyamidrazone, an amide, a thioamide, an ester, or an add and thence by noethods that 
are well known in the art into any of the range of heterocycles derived from such nitrile 
derivatives; 

a hydroxy group may be converted fi3r instance into an alkoxy, cyano, azido, alkylthio, keto 
30 and oximino, fluoro, bromo, chloro, iodo, alkyl- or aryl-sulfonyloxy for instance 

trifluoromethanesulfonate, methanesulfonate, or tosylsulfonate, silyloxy ; acylamino or 
fliioacylamino , for instance an acetamide (optionally substituted or protected on the amido- 
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nitrogen atom); acyloxy, for instance an acetoxy; pbosphono-oxy, heterocyclylamino 
(optionally substituted or protected on flie amino-nitrogen atom), for instance an isoxazol- 
3-ylamino or a l,2,5-thiadia2»l-3-ylaniino; heterocyclyl linked through nitrogen (optionally 
substituted on a carbon other than a carbon atom adjacent to the linking nitrogen ring atom), 
5 for mstance an optionally 4-substituted l,2,3-tria2ol-l-yl; or amidino, for instance an 
l-(N-cyanoinaino)ethylamino group; such conversions of the hydroxy group taking place 
directly (for instance by acylation or Mitsunobu reaction) or through the intermediacy of one 
or more derivatives (for instance a mesylate or an azide); 

a keto group may be converted into a hydroxy, thiocarbonyl, oximino, or difluoro group; 
10 a nitro-group may be converted into an amino group and thence by methods that are well 
known in the art into any of the range consmon amine derivatives, such as acylamino for 
instance acetamido group; 

a silyloxy group may be converted into a hydroxy group or into the groups that may be 
obtained from a hydroxy group (either directly or through the intermediacy of a hydroxy 
15 group); 

an optionally substituted aromatic or heteroaromatic ring C'may be converted into another 
aromatic or heteroaromatic ring C by introduction of a new substituent (R2a to R6a or R2a' 
or R6a') or by refimctionalisation of an existing substituent (R2a to R6a or R2a' or R6a'); 
a heterocyclylamino group (optionally substituted or protected on the amino-nitrogen atom) 
20 may be converted into another heterocyclyl amino group (optionally substituted or protected 
on the ammo-nitrogen atom) by refimctionalisation, for instance by protection or deprotection, 
of the amino-nitrogen atom, by introduction of a new ring substituent, or by 
refimctionalisation of an existing ring substituent; or 

a heterocyclyl group linked through nitrogen (optionally substituted on a carbon other than a 
25 carbon atom adjacent to the linking nitrogen ring atom) naay be converted into another 
heterocyclyl group linked through nitrogen (optionally substituted on a carbon other than a 
carbon atom adjacent to the linking nitrogen ring atom) by introduction of a new ring 
substituent or by refimctionalisation of an existing ring substituent, for instance by modifying 
the 4-substituent of a 4-substituted 1,2,3-triazol-l-yl group, 
30 For Distance, exan[5>les drawn firom the methods for conversion of a hydroxy group mto an 
optionally substituted triazole group are illustrated by the scheme: 
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(Leaving group Y s e.g. 




Examples drawn from the range of regioselective methods that proceed under very mild 
conditions are further illustrated by processes (f), (g), and (h). 

5 

b) by reaction of a molecule of a con^und of formula (Ila) (wherein X is a leaving 
group useful in palladium coupling, for exazx^le boronate, trmethyl tin, iodo and bromo) with 
a molecules of a coii^)ound of formula (lib) (wherein X' is a leaving groiq> useful in 
palladium coupling, for exanjple boronate, trimethyl tin, iodo and biomo) wb^m X and X' 
10 are chosen such that an aryl-aryl, heteroaryl-aryl, or heteroaryl-heteroaryl bond replaces the 
aryl-X (or heteroaryl-X) and aryl-X' (or heteroaryl-X') bonds. Such methods are now well 
known, see for instance S.P. Stanforth, Catalytic Cross-Coupling Reactions in Biaryl 
Synthesis, Tetrahedron, 54 1998, 263-303. 
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C" h-X X'- 




C" 



B 



(Ila) (lib) 

The leaving groups X and X' may be chosen to be the same and lead to sjniiiiietrical 
molecules of formula (I) or different and chosen to lead to symmetrical or unsymmetrical 
5 molecules of formula (I). 



For example 




R.b 



if 





fl 



R^a 



R.a- 





R.b 
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Similarly, this chemistxy may be applied to two dissimilar molecules of formula (II), for 
example those in which ring A is not the same as ring B, wherein X is suitably selected to 
enable unsymmetrical coupling so that an aryl-aryl, heteroaryl-aryl, or heteroaryl-heteroaryl 
5 bond replaces the aryl-X (or heteroaryl-X) and the aryl-X' (or heteroaryl-X') bonds. 
For exanq)le 




5 



Furthermore, this chemistry may also be applied to two dissimilar molecules of formula (II), 
for example those in which ring C is not the same as ring C", wherein X and X' are suitably 
selected to enable unsymmetrical coupling so that an aryl-aryl, heteroaryl-aryl, or heteroaryl- 
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heteroaryl bond replaces the two different aryl-X (or heteioaryl-30 and the aryl-X* (or 
heteroaryl-X') bonds. 
For example 
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The aryl isoxazolines and aryl oxazolidiones required as reagents for process b) or as 
intermediates for the preparation of reagents for process b) may be prepared by standard 
S organic methods, for instance by methods analogous to those set out in process sections c) to 
h). Methods for the introduction and interconversion of Groups X and X' are well known in 
the art. 



10 



c) by reaction of a (hetero)biaryl derivative (Ilia) or (mb) carbamate with an 
appropriately substituted oxirane^to form an oxazoUdinone ring at the undeveloped aryl 
position. 
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(mb) 



Variations on this process in which the carbamate is replaced by an isocyanate or by an amine 
or/and in which the oxirane is replaced by an equivalent reagent X-CH2CH(0-optionally 
5 protected)CH2Ria or X-CH2CH(0-optionally protected)CH2Rib where X is a displaceable 
group are also well known in the art. 
For example, 
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Variations on this process in which the reactive intermediate (a nitrile oxide IVa* * or IVb' ') is 

o 

obtained other flian by oxidation of an oxime (TVa*) or (TVb') are well known in the art. 




For exanq>le, oxidation of an appropriately substituted biphenylcarboxaldehyde oxime ia the 
presence of an appropriately substituted allyl derivative gives an isoxazoliue of the required 
structure. 




10 
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Enantioselective synthesis of 2-isoxazolmes via asymmetric cycloaddition of nitrile oxides to 
l3lefias has been achieved by the use of chiral auxiliaries. For iostance, when the alcohol is an 
5 allyl alcohol the desired stereochemistry at ring B can be obtained in reactions conducted ia 
the presence of (l?,i?)-dusopropyl tartrate (or (S',iS)-diisopropyl tartrate dependiag on the 
desired stereochemistry) as a chiral auxiUary (Yutaka Ukaji et al Chem. Letters^ 1993, 1847- 
1850). Other chiral auxiliaries may also be employed with other olefins (see for instance 
Takahiko Akayama et al, Tet. Letters, 1992, 33, 5763-5766; and Jeffrey Stack et al., 
10 Tetrahedron, 1993, 49, 995-1008 and references therein). 
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(e) for HET as optionally substituted 1,2,3-triazoles, con5)ouiids of the formula (I) may be 
made by cycloaddition via the azide (wherem e.g. Y in (IT) is azide) to acetylenes, or to 

5 acetylene equivalents such as optionally substituted cylcohexa-l,4-dienes or optionally 
substituted ethylenes bearing elimiaatable substituents such as arylsulfonyl; or 

(f) for HET as 4-substituted 1,2,3-triazole conopounds of formula (I) may be made by 
reacting aminomethyloxazolidinones with 1,1-dihaloketone sulfonylhydrazones (Sakai, 
Kunihazu; Hida, Nobuko; Kondo, Kiyosi; Bull. Chem. Soc. Jpn.y 59, 1986, 179-183; Sakai, 

10 Kunikazu; Tsunemoto, Daiei; Kobori, Takeo; Kondo, Kiyoshi; Hido, Noboko EP 103840 A2 
19840328); for instance 




(g) for HET as 4-substituted 1,2,3-triazole coniqxjunds of formula (I) may also be made by 
reacting azidomethyl oxazohdinones with terminal alkynes using Cu(I) catalysis in e.g. 
15 aqueous alcoholic solution at ambient ten5)eratures to give 4-substituted 1,2,3-triazoles (V,V. 
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Rostovtsev, L.G. Green, V.V. Fokin, and K.B. Sharpless, Angew. Chem. Lit. Ed., 2002, 41, 
2596-2599): for instance 

q e.g. CuSO^.SHaO. 0.1-3 mole % ^ 

sodium ascorbate, 0.5-15 mole % (^a^ \ 

^^^s-l^'v^y ^^^\^s (t-BuOH or EtOH) and/or HgO ^ ^-^^^^^^ ^"""^ 

room temperaturap ^ — RT * 



5 (h) for HBT as 4-halogenated 1,2,3-triazole compounds of formula (J) may also be made 
by reacting azidomethyl oxazolidinones with halo vinylsulfonyl chlorides at a tenq^erature 
between 0 °C and 100 ^'C either neat or in an inert diluent such as chlorobenzene, chloroform 
or dioxan; for instance. 



10 and thereafter if necessary : 

i) removing any protecting groups; 

ii) forming a pro-drug (for exan[q>le an in- vivo hydroly sable ester); and/or 

iii) fbrmmg a pharmaceuticaUy-acceptable salt. 



-Halogen 



15 The removal of any protecting groups, the formation of a pharmaceutically-acceptable 

salt and/or the formation of an in- vivo hydrolysable ester are within the skill of an ordinary 
organic chemist using standard techniques. Furthermore, details on the these steps, for 
example the preparation of in- vivo hydrolysable ester prodrugs has been provided, for 
example, in the section above on such esters. 

20 When an optically active form of a concpound of the invention is required, it may be 

obtained by carrying out one of the above procedures using an optically active starting 
material (formed, for exancple, by asymmetric induction of a suitable reaction step), or by 
resolution of a racemic form of the concpound or intermediate using a standard procedure, or 
by chromatographic separation of diastereoisomers (when produced). Enzymatic techniques 

25 may also be useful for the preparation of optically active compounds and/or intermediates. 

Similarly, when a pure regioisomer of a conq)Ound of the invention is required, it may 
be obtained by carrying out one of the above procedures using a pure regioisomer as a 
starting material, or by resolution of a mixture of the regioisomers or intermediates using a 
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Standard procedure. 

According to a i\uther feature of the invention there is provided a coropound of the 
invention, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof for use 
in a method of treatment of the human or animal body by therapy. 
5 According to a further feature of the present invention there is provided a method for 

producing an antibacterial effect in a warai blooded animal, such as noan, in need of such 
treatment, which con^rises administering to said aimnal an effective amount of a cont^ound 
of the present invention, or a phamiaceutically-acceptable salt, or in-vivo hydrolysable ester 
thereof. 

10 The invention also provides a compoxmA of the invention, or a pharmaceutically- 

acceptable salt, or in-vivo hydrolysable ester thereof, for use as a medicanoent; and the use of 
a compound of the invention of the present invention, or a pharmaceutically-acceptable salt, 
or in- vivo hydrolysable ester thereof, in the manufacture of a medicament for use in the 
production of an antibacterial effect in a warm blooded aninrial, such as man. 

15 In order to use a compound of the invention, an in-vivo hydrolysable ester or a 

pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, (hereinafter in this section relating to pharmaceutical composition 
"a con:5)Ound of this invention") for the therapeutic (including prophylactic) treatment of 
mammals including humans, in particular in treating infection, it is normally formulated in 

20 accordance with standard pharmaceutical practice as a pharmaceutical coirposition. 

Therefore in another aspect the present invention provides a pharmaceutical 
con^osition which comprises a compound of the invention, an in-vivo hydrolysable ester or a 
pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, and a pharmaceutically-acceptable diluent or carrier. 

25 The conopositions of the invention may be in a form suitable for oral use (for exQuxsple 

as tablets, lozenges, hard or soft cq)sules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syraps or elixirs), for topical use (for exanqple as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration as eye-drops, for 
administration by inhalation (for example as a finely divided powder or a liquid aerosol), for 

30 administration by insufflation (for exan^ile as a finely divided powder) or for parenteral 
administration (for example as a sterile aqueous or oily solution for intravenous, 
subcutaneous, sub-lingual, intramuscular or intramuscular dosing or as a suppository for rectal 
dosing). 
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]h addition to the conq^ounds of the present invention, the pharmaceutical connposition 
of this invention may also contain (ie throngh co-fommlation) or be co-administered 
(simultaneoiLSly, sequentially or separately) with one or more known drugs selected from 
other clinically useful antibacterial agents (for exeanple, fi-lactams, macrolides, quinolones or 
5 aminoglycosides) and/or oth^ anti-infective agents (for exan^le, an antifungal triazole or 
an^hotericin). These may include carb^enems, for exanq>le meropenem or imipenem, to 
broaden the therapeutic effectiveness. Confounds of this invention may also be co- 
formulated or co-administered with bactericidal/permeability-increasing protein (BPI) 
products or efflux pump inhibitors to improve activity against gram negative bacteria and 
10 bacteria resistant to antimicrobial agents. Coti^unds of this invention may also be co- 
fomiulated or co-administered with a vitamin, for example Vitamin B, such as Vitamin B2, 
Vitamin B6, Vitamin B12 and folic acid. Conqjoimds of the invention may also be formulated 
or co-administered with cyclooxygenase (COX) inhibitors, particularly COX-2 inhibitors. 

In one aspect of the invention, a con5)ound of the invention is co-formulated with an 
15 antibacterial agent which is active against gram-positive bacteria. 

In another aspect of the invention, a conpound of the invention is co-formulated with 
an antibacterial agent which is active against gram-negative bacteria 

In another aspect of the invention, a conq>oiind of the invention is co-administered 
with an antibacterial agent which is active against gram-positive bacteria 
20 hi another aspect of the invention, a conq)Ound of the invention is co-administered 

with an antibacterial agent which is active against gram-negative bacteria. 

The coxc^sitions of the invention may be obtained by conventional procedures using 
conventional phannaceutical excipients, well known in the art. Thus, conq)ositions intended 
for oral use noay contain, for exanq)le, one or more colouring, sweetening, flavouring and/or 
25 preservative agents. A pharmaceutical conq)osition to be dosed intravenously may contain 
advantageously (for exaoqsle to enhance stability) a suitable bactericide, antioxidant or 
reducing agent, or a suitable sequestering agent. 

Suitable pharmaceutically acceptable excipients for a tablet formulation include, for 
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium 
30 carbonate, granulating and disintegrating agents such as com starch or algenic acid; binding 
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc; 
preservative agents such as ethyl or propyl E-hydroxybenzoate, and anti-oxidants, such as 
ascorbic acid. Tablet formulations may be uncoated or coated either to modify their 
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disintegration and the subsequent absorption of the active ingredient within the 
gastrointestinal tract, or to improve their stability and/or appearance, in either case, using 
conventional coating agents and procedures well known in the art. 

Conpositions for oral use may be in the form of hard gelatin capsules in which the 
5 active ingredient is mixed with an inert so^d diluent, for exan^le, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with 
water or an oil such as peanut oil, liquid paraffin, or olive oil 

Aqueous suspensions generally contain the active ingredient in finely powdered form 
together with one or more suspending agents, such as sodium carboxymethylcellulose, 
10 methylcellulbse, hydroxypropyhnethylcellulose, sodium alginate, polyvinyl-pyrrohdone, gum 
tragacanth and gum acacia; dispersing or wetting agents such as lecithiu or condensation 
products of an aDcylene oxide with fatty acids (for example polyoxethylene stearate), or 
condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 
15 derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with long chaia aliphatic alcohols, for example 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with partial esters derived from fatty acids and 
20 hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions 
naay also contain one or morc preservatives (such as ethyl or propyl g-hydroxybenzoate, anti- 
oxidants (such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening 
agents (such as sucrose, saccharine or aspartame). 

Oily suspensions naay be formulated by suspending the active ingredient in a 
25 vegetable oil (such as arachis oil, oUve oil, sesame oil or coconut ofl) or in a mineral oil (such 
as liquid paraffin). The oily suspensions way also contain a thickenmg agent such as 
beeswax, hard paraffin or cetyl alcohol Sweetening agents such as those set out above, and 
flavouring agents may be added to provide a palatable oral preparation- These compositions 
may be preserved by the addition of an anti-oxidant such as ascorbic acid. 
30 Dispersible powders and granules suitgble for preparation of an aqueous suspension by 

the addition of water generally contain the active ingredient tpgether with a dispersing or 
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or 
wetting agents and suspending agents are exemplified by those already mentioned above. 
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Additional excipients such as sweetening, flavouring and colouring agents, may also be 
present. 

The pharmaceutical con^ositions of the invention may also be in the form of 
oil-in- water enaulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil, 
S or a mineral oil, such as for exaii:q>le liquid paraffin or a mixture of any of these. Suitable 
emulsifying agents may be, for exan^le, naturally-occurring gums such as gum acacia or gum 
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial 
esters derived from fatty acids and hexitol anhydrides (for exaitple sorbitan monooleate) and 
cotulensation products of the said partial esters with ethylene oxide such as polyoxyethylene 
10 sorbitan monooleate. The emulsions may also contain sweetening, flavouring and 
preservative agents. 

Syrups and elixirs may be fonnalated with sweetening agents such as glycerol, 
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservative, flavouring and/or colouring agent. 

15 The pharmaceutical compositions may also be in the form of a sterile injectable 

aqueous or oHy suspension, which xmy be formulated according to known procedures using 
one or more of the appropriate dispersing or wetting agents and suspendiug agents, which 
have been noentioned above. A sterile injectable preparation may also be a sterile injectable 
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a 

20 solution in 1,3-butanediol. Solubility enhancing agents, for example cyclodextrins may be 
used 

Compositions for administration by inhalation noay be in the form of a conventional 
pressurised aerosol arranged to dispense the active iagredient either as an aerosol containing 
finely divided solid or liquid droplets. Conventional aerosol propeUants such as volatile 

25 fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently 
arranged to dispense a nctetered quantity of active ingredient. 

For further information on formulation the reader is referred to Chapter 25.2 in 
Volume 5 of Conoprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

30 The amount of active ingredient that is combined with one or more excipients to 

produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
administration to humans will generally contain, for exan^le, from 50 nog to 5 g of active 
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agent cotiq>ounjded with an appropriate and convenient amount of excipients which may vary 
from about 5 to about 98 percent by weight of the total conposition. Dosage unit forms will 
generally contain about 200 mg to about 2 g of an active ingredient. Fbr further information 
on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in 

5 Volume 5 of Coicprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Porgamon Press 1990. 

A suitable pharmaceutical con^osition of this invention is one suitable for oral 
administration in imit dosage form, for exan^le a tablet or capsule which contains between 
Img and Ig of a conqxiund of this invention, preferably between lOOmg and Ig of a 

10 compound. Especially preferred is a tablet or capsule which contains between SOing and 
800mg of a compound of this invention, particularly in the range lOOmg to 500mg. 

In another aspect a pharmaceutical coiqposition of the invention is one suitable for 
intravenous, subcutaneous or intramuscular injection, for exanqple an injection which contains 
between 0. 1% w/v and 50% w/v (between Img/ml and 500mg/ml) of a con:q)ound of this 

15 invention. 

Each patient may receive, for example, a daily intravenous, subcutaneous or 
intramuscular dose of 0.5 mgkg'^ to 20 mgkg"^ of a con^und of this mvention, the 
composition being administered 1 to 4 times per day. In another embodiment a daily dose of 5 
mgkg"^ to 20 mgkg'^of a coii:q)ound of this invention is administered. The intravenous, 
20 subcutaneous and intramuscular dose noay be given by means of a bolus injection. 

Alternatively the intravenous dose may be given by continuous infusion over a period of time. 
Alternatively each patient may receive a daily oral dose which may be approximately 
equivalent to the daily parenteral dose, the composition being administered 1 to 4 times per 
day. 

25 In the above other, pharmaceutical conqwsition, process, method, use and medicament 

manufacture features, the alternative and preferred embodiments of the con^unds of the 
invention described herein also apply. 

Antihacterial Activity : 

30 The pharmaceutically-acceptable compounds of the present invention are useful 

antibacterial agents having a good spectrum of activity in vitro against standard 
Grram-positive organisms, which are used to screen for activity against pathogenic bacteria 
Notably, the pharmaceutically-acceptable confounds of the present invention show activity 
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against enterococci, pnevunococci and methicilliii resistant strains of S.aureus and coagulase 
negative staphylococci, together with haermphilns and moraxella strains. The antibacterial 
spectrum and potency of a particular compoimd may be deternuned in a standard test system. 

The (antibacterial) properties of the compounds of the invention noay also be 
5 demonstrated and assessed in- vivo in conventional tests, for example by oral and/or 

intravenous dosing of a corq>ound to a waimrblooded mammal using standard techniques. 

The following results were obtained on a standard in- vitro test system The activity 
is described in terms of the minimum inhibitory concentration (MIC) determined by the 
agar-dilution technique with an inoculum size of 10^ CFU/spot. Typically, cottpoimds are 
10 active in the range 0.01 to 256 /xg/ml. 

Staphylococci were tested on agar, using an inoculum of 10"* CFU/spot and an 
incubation ten5)erature of ST^C for 24 hours - standard test conditions for the expression of 
methicillin resistance. 

Streptococci and enterococci were tested on agar supplemented with 5% 

15 defibrinated horse blood, an inocuhun of 10^ CFU/spot and an incubation temperature of 
37°C in an atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth 
of some of the test organisms. Fastidious Gram negative organisms were tested in Mueller- 
Hinton broth, supplemented withhemin and NAD, grown aerobically for 24 hours at 37°C, 
and with an innocxalxmi of 5x10"^ CFU/well. 

20 For exanq)le, the following results were obtained for the conqjound of Example 4: 



Orgi^nism MIC (fig/jxA) 

Staphylococcus aureus: MSQS 0.5 

MRQR 0.5 

25 Streptococcus pneumoniae 0. 1 3 

Haemophilus influenzae 4 

Moraxella catarrhalis 0. 5 

Enterococcus faecium 0.5 

Linezolid Resistant Streptococcus pneumoniae 1 

30 

MSQS = uoethLcillin sensitive and quinolone sensitive 
MRQR = methicillin resistant and qumolone resistant 
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Certain intermediates and/or Reference Examples described hereinafter are within the 
scope of the invention and may also possess usefid activity, and are provided as a further feature 
of the invention. 

The invention is now illiistrated hut not limited by the following Examples in which 
5 unless otherwise stated 

(i) evaporations were carried out by rotary evaporation in- vacuo and work-up procedures 
were carried out after removal of residual solids by filtration; 

(ii) operations were carried out at ambient temperature, that is typically in the range 
18-26®C and without exclusion of air xmless otherwise stated, or unless the skilled person 

10 would otherwise work under an inert atmosphere; 

(iii) column chromatography (by the flash procedure) was used to purify confounds and 
was performed on Merck Kieselgel silica (Art. 9385) unless otherwise stated; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) the structure of the end-products of the invention were generally confirmed by NMR 
15 and mass spectral techniques [proton magnetic resonance spectra were generally determined 

in DMSO-d6 unless otherwise stated using a Varian Gemini 2000 spectrometer operating at a 
field strength of 300 MHz, or a Bruker AM250 spectrometer operating at a field strength of 
250 MHz; chemical shifts are reported in parts per million downfield jBrom tetramethysilane as 
an internal standard (5 scale) and peak multiplicities are shown thus: s, singlet; d, doublet; AB 

20 or dd, doublet of doublets; dt, doublet of triplets; dm, doublet of multiplets; t, triplet, m, 
multiplet; br, teoad; fast-atom bonabardment (FAB) mass spectral data were generally 
obtained using a Platform spectronaeter (supplied by Micromass) run in electrospray and, 
where appropriate, either positive ion data or negative ion data were collected]; optical 
rotations were determined at 589nm at 20*'C for O.IM solutions in methanol using a Perkin 

25 Elmer Polarimeter 341; 

(vi) each intermediate was purified to the standard required for the subsequent stage and 
was characterised in sufficient detail to confirm that the assigned structure was correct; purity 
was assessed by HPLC, TLC, or NMR and identity was determined by infra-red spectroscopy 
(IR), noass spectroscopy or NMR spectroscopy as appropriate; 

30 (vii) in which the foUowing abbreviations may be used :- 

DMF is N,N-dimethylformainide; DMA is N,N-dimethylacetamide; TLC is thin layer 
chromatography; HPLC is high pressure liquid chromatography; MPLC is medium pressure 
liquid chromatography; DMSO is dimethylsulfoxide; CDCfe is deuterated chloroform; MS is 
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mass spectroscopy; ESP is electrospray; BI is electron in5)act; CI is chemical ionisation; 
APCI is atmospheric pressure chemical ionisation; BtOAc is ethyl acetate; MeOH is 
methanol; phosphoryl is (H0)2-P(0)-0-; phosphiryl is (H0)2-P-0-; Bleach is "Clorox" 6,15% 
sodium hypochlorite; TEIF is tetrahydrofuran; TFA is trifluoroacetic acid; ED AC is 
5 (viii) ten^eratures are quoted as ^'C. 

3-vl1-2-fluoTO-3'-me1hoxv-l.l^-biiihenvl-4-vl>-5-aH-l,23-triM^^ 
1.3-oxazolidin-2-one 




A stirred mixture of (52?)-3-(3-Huoro-4-iodophenyl)-5-(lj&-l,23-triazol-l-yhnethyl^ 
l,3-oxazolidin-2-one (186 mg, 0.48 mmol), 5-({[rfirf-butyl(dnnethyl)silyl]oxy}methyl)-3- 
[2-methoxy-4-(trimethylstaDnyl)phenyl]-4,5-dihydroisoxazole (255 mg, 0.53 mmol) and 
copper (1) iodide (38 mg, 0.20 mmol) ia dry l-methyl-2-pyrrolidiaone (2 mL) was degassed 

15 and then treated under argon with ^erraikzj(triphenylphosphine)palladium(0) (55 mg, 0.05 
mmol). The reaction mixture stirred for 16 hours at 90°C and then cooled and partitioned 
between water (20 mL) and ethyl acetate (20 mL). The ethyl acetate layer was separated, 
dried over magnesixmi sulphate, filtered and the product was concentrated in vacuo onto 
Isolate HM-N (4 mL). The product was purified by by chromatography on silica-gel [SiOi 

20 20g bond elut: elution gradient from 10% to 50% wo-propanol:hexanes] to give the title 
corcpound (89 mg, 32%). 

MS (ESP+^: (M+H)^ 582. 1 1 for CigHseFNsOsSi 

NMR(DMSO-d^^ 5: 0.07 (s, 3H); 0.09 (s, 3H); 0.86 (s, 9H); 3.24 (dd, IH); 3.47 (dd, IH); 
3.69 to 3.79 (m, 2H); 3.80 (s, 3H); 3.96 (dd, IH); 4.31 (t, IH); 4.85 (m, IH); 4.87 (d, 2H); 
25 5.19 (m, IH); 7.30 to 7.42 (m, 5H); 7.49 (m, IH); 7.80 (m, IH); 8.21 (s, IH). 

The iatermediates for these compounds were prepared as follows :- 



30 
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4-Broino-2-methoxvbeiiMldehvde 



/ 




Br 



A stirred solution of 4-bronio-2-liydroxybeiizaldehyde (1.035 g, 5,12 mmol) in anhydrous 
acetone ( 75 noL) was treated with potassium carbonate (0.865 g, 6.26 mmol) and 
5 dimethylsulphate (0.44 mL , 4.6 mmol) and then heated under reflux for 90 minutes. The 
reaction mixture was filtered and the product was then concentrated in vacuo onto Isolute 
HM-N (10 inL). The product was purified by by chromatography on silica-gel [SiOz 50g 
bond elut: elution gradient 0% to 25% ethyl acetate:hexanes] to give the title compound 
(0.616 g, 56%). 

10 MS (APCUy. (M+acetonitrile)"'256&258forC8H7Br02 

NMR rPMSO-d^^ 5: 3.95 (s, 3H); 7.18 (dd, IH); 7.28 (d, IH); 7.98 (d, IH); 9.94 (s, IH). 

4-Bromo-2-methoxyben7 a1dftbyde oyime 



15 A stirred solution of 4-bromo-3-methoxybenzaldehyde (0.616 g, 2.86 mmol) ia methanol (20 
mL) and water (2 mL) was treated with hydroxylamine hydrochloride (0.234 g, 3.44 mmol) 
and sodium carbonate (0. 182 g, 1,72 mmol). The reaction mixture was stirred at room 
ten^jerature for 16 hours then the methanol removed in vacuo. The iuvolatile residue was 
partitioned between water (100 mL) and ethyl acetate (100 mL). The ethyl acetate layer was 

20 separated, dried over magnesium sulphate, filtered, and the product was concentrated in vacuo 
onto Isolute HM-N (5 mL). The product was purified by by chromatography on silica-gel 
[SiOz 20g bond elut: elution gradient 0% to 25% ethyl acetate:hexanes] to give the title 
conq)ound (324 mg 49%). 



NMR nJMSO-d^^ 5: 3.90 (s, 3H); 6.83 (dd, IH); 7.09 (d, IH); 7.27 (br s, IH); 7.76 (d, IH); 
25 8.07 (s,lH). 



/ 
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r3-r4-BK)iDO-2-metbQxvphenvn-4.5-dmvdroisoxazo1-^-yn 



/ 




Q 



Br 



HO. 



A Stirred solution of 4-hromo-2-inethoxybenzaldehyde oxime (320 mg, 1.4 mmol) in 
tetrahydrofuran (2 noL) was treated at room tenq>erature with allyl alcohol (0. 14 mL , 2. 1 
5 mmol) and then with household bleach ("Clorox" 6. 15% sodium hypochlorite; 10 mL). The 
reaction mucture was stirred at room ten9)erature for 16 hoxirs and then extracted with ethyl 
acetate (20 mL). The ethyl acetate layer was separated, dried over magnesium sulphate, 
filtered, and then the product was concentrated in vacuo onto Isolate HM-N (5 mL). The 
product was purified by colvunn chromatography [SiOz lOg bond elut: elution gradient 50% to 
10 100% ethyl acetate.-hexanes] to give the title confound (239 nig 60%). 

NMRflDMSO-d^^ S: 3.23 (dd, IH); 3.39 to 3.55 (m, 3H); 3.89 (s, 3H); 4.74 (m, IH); 5.02 
(t, IH); 7.04 (dd, IH); 7.23 (d, IH); 7.86 (d, IH). 

3-r4-Bmmo-.2-T Tiethoxvphenvl')--5-(' ( ^^gr^butv]fdtmet^Y^silvnoxv )methylV4.5-- 
15 dihvdroisoxazole 



A solution of [3-(4-BionQO-2-methoxyphenyl)-4,5-dihydroisoxazol-5-yl]methanol (0.239 g, 
0.84 mmol) in a mixture of triethylamine (0.14 mL , 1.0 nomol) and dichloromethane (10 mL) 
was treated dropwise during 5 minutes with a solution of ^e/t-butyldimethylsilylchloride (IM , 
20 0.92 mL) in dichloromethane and then with 4-dimethylaminopyridine (10 mg, 0.084 mmol). 
The reaction mixture was stirred overnight at room tenqjerature and then concentrated in 
vacuo onto Isolute HM-N (3 mL). The product was purified by chromatography [Si02 20g 
bond elut; elution gradient 0% to 25% ethyl acetate:hexanes] to give the title compound (0.27 
g 81%) as a white crystalline solid. 



25 NMR (DMSO-dA^ 5: 0.05 (s, 3H); 0.07 (s, 3H); 0.84 (s, 9H); 3.20 (dd, IH); 3.46 (dd, IH); 
3.67 to 3.79 (m, 2H); 3.88 (s, 3H); 4,79 (m, IH); 7.02 (dd, IH); 7.22 (d, 2H); 7.85 (d, IH). 



/ 



Q 
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Q 




A Stirred solution of 3-(4-brorQO-2-methoxyphenyl)-5-({[rm- 
5 butyl(diiiiethyl)sUyl]oxy }inethyl)-4,5-dihydroi^^ (0,27 g, 0.67 mmol) in dry 

1,4-dioxane (6 naL) was degassed and nfiaintained under an atmosphere of argon. The niixture 
was treated withbexanoethylditin (0.265 g, 0.81 mmol) and then with 
^iXtriphenyIphosphine)palladium(n) chloride (0.024 g, 0.03 mmol). The reaction mixture 
was stirred at 90®C for 180 ncdnutes under an atmosphere of argon. The solvent was removed 
10 in vacuOy the crude product was re-dissolved in hexanes (10 mL) and filtered to remove 

insoluble material The hexane solution of the product was purified by chromatogrs^hy [SiC>2 
lOg bond ehxt: elution gradient 0% to 20% ethyl acetate:hexanes] to give the title con^und 
(0.255 g 78%) as an oil 

MS (ESP+V. (M+H)^ 481.89, 483.96, 485.83, 487.83 & 489.90 for CaoHasNQaSiSn 
15 NMR (DMSO-d^ S: 006 (s, 3H); 0.07 (s, 3H); 0.26 (t, 9H); 0.85 (s, 9H); 3.18 (dd, IH); 3.44 
(dd, IH); 3.66 to 3.79 (d, 2H); 3.80 (s, 3H); 4.77 (m, IH); 7.14 to 7.24 (m, 2H); 7.39 (d, IH). 

Acetic acid (5jgV3-(3-fluorophenvlV1.3-oxa2x>lidin-2-on-5-ylmethyl ester 



20 (51?)-3-(3-Fluorophenyl)-5-hydroxymethyl- 1 ,3-oxazolidin-2-one (40 g, 0. 189 M, see Upjohn 



Triefhylanjine (21 g, 0.208 M) and 4-dimethylaminopyridine (0.6 g, 4.9 mM) were added, 
followed by dropwise addition of acetic anhydride (20.3 g, 0.199 M) over 30 nodnutes, and 
stirring continued at ambient temperature for 18 hours. Saturated aqueous sodium 
25 bicarbonate (250 mL) was added, the organic phase separated, washed with 2% sodium 

dihydrogen phosphate, dried (magnesium sulfate), filtered and evaporated to give the desired 
product (49.6 g) as an oil. 




F 



WO 94-13649) was suspended by stirring in dry dichloromethane (400 niL) under nitrogen. 
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MS mSPV 254 (MIT) for C12H12PNO4 

NMRfCDCla) 5: 2.02 (s, 3H); 3.84 (dd, IH); 4.16 (t, IH); 4.25 (dd, IH); 4.32 (dd, IH); 
4.95 (m, IH); 6.95 (td, IH); 7.32 (d, IH); 7.43 (t, IH) ; 7.51 (d, IH). 



5 Acetic acid f5iRV3--f3"fluoro-4-iodo>plienvlV13-oxa2X)Mm-2-one>^-y 1t^ ftstftr 




F 



Acetic acid (5/J)-3-(3-fluoro-phenyl)-l,3-oxazoUdm-2-oiie-5-yline&^^ ester (15.2 g, 60 mM) 
was dissolved in a mixture of chloroform (100 mL) and acetonitrile (100 mL) under nitrogen, 
and silver trifluoroacetate (16.96 g, 77 nM) added. Iodine (18.07 g, 71 nM) was added in 

10 portions over 30 minutes to the vigorously stirred solution, and stirring continued at ambient 
teiiq)erature for 18 hours. As reaction was not complete, a further portion of silver 
trifluoroacetate (2.64 g, 12 noM) was added and stirring continued for 18 hours. After 
ffltration, the noixture was added to sodium thiosulfate solution (3%, 200 mL) and 
dichloromethane (200 naL), and the organic phase separated, washed with sodium thiosulfate 

15 (200 mL), saturated aqueous sodimn bicarbonate (200 mL), brine (200 mL), dried 

(magnesium sulfate), filtered and evaporated. Tbe crude product was suspended in i^ohexane 
(100 inL), and sufficient diethyl ether added to dissolve out the brown impurity while stirring 
for 1 hour. The product was isolated by filtration to give the title confound (24.3 g) as a 
cream solid. 

20 MS fESP\ 380(MH'')forCi2HnHNO4 

NMR fPMSQ-dg ^ 5: 2.03 (s, 3H); 3.82 (dd, IH); 4.15 (t, IH); 4.24 (dd, IH); 4.30 

(dd, IH); 4.94 (m, IH); 7.19 (dd, IH); 7.55 (dd, IH); 7.84 (t, IH). 



f 5JRV3-f 3-Fluoro-4-iodophenvl'>"5-hvdroxvmettiyl- 1 3-oxazolidin-2-one 




A solution of acetic acid (5/2)-3-(3-fluoro-4-iodophenyl)-l,3-oxa2olidin-2-one-5-ylmethyl 
ester (30 g, 79 mM) in a mixture of methanol (800 mL) and dichloromethane (240 mL) was 
treated at ambient tenqjerature with potassiimi carbonate (16.4 g, 0. 1 19 mM) for 25 minutes. 
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thea immediately neutralised by the addition of acetic acid (10 vdL) and water (500 noL). The 
precipitated product was filtered, washed with water, and then dissolved in dichloromethane 
(1.2 L) to give a the solution that was washed with saturated sodium bicarbonate and then 
dried (magnesium sulfate). The solution of product was filtered and evaporated to dryness to 



5 give the title con5)oimd (23 g). 

MS (ESPy . 338 (MH^ for CioHpFINCb 

NMRfDMSO-dg ^ 8: 3.53 (m, IH); 3.67 (m, IH); 3.82 (dd, IH); 4.07 (t, IH); 4.70 
(m, IH); 5.20 (t, IH); 7.21 (dd, IH); 7.57 (dd, IH); 7.81 (t, IH). 

10 ( 5 jgV5- Azidoraethvl-3-(3-fluoro-4-iodQphenvlV 1 3-oxazohdin-2-one 



A stirred solution of (5i?)-3-(3-fluoro-4-iodophenyl)-5-hydroxymethyl-l,3-oxazolidia-2-one 
(55.8 g) and triethylamine (46. 1 mL) in dry dichloromettiane (800 mL) under an atmosphere 
of dry nitrogen was maintained below room temperature by an ice-bath and treated dropwise 
15 with methanesulfonyl chloride (17.9 mL). The stirred reaction mixture was allowed to warm 
to room tenperature during 3 hours and then washed sequentially with water and brine and 
then dried (Na2S04). Solvent was removed under reduced pressure to give the intermediate 
mesylate as a yellow sohd (68 g) that was used without further purification. 

20 A stirred solution in DMF (800 mL) of a mixture of the iutermediate mesylate (68 g) and 
sodium azide (32.3 g) was heated at 75°C overnight. The mixture was allowed to cool to 
room tenq)erature, diluted with water, and extracted twice with ethyl acetate. The combined 
extracts were washed sequentially with water and brine, and then dried (NB.2SO4)' Solvent 
was removed under reduced pressure tp give a yeUow oil that was purified by column 

25 chromatography on silica-gel [elution with ethyl acetate:hexanes (1:1)] to give the product 
azide as an off-white solid (49 g). The product could be further purified by trituration with 
ethyl acetate/hexanes. 



^H-NMR (DMSO'de) 5: 3.57-3.64 (dd, IH); 3.70-3.77 (dd, IH); 3.81-3.87 (dd, IH); 4.06 
(t, IH); 4.78-4.84 (m, IH); 7.05-7.09 (ddd, IH); 7.45 (dd, IH); 7.68-7.74 (dd, IH). 




F 



30 
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(SjgV3-r3-Fluoro-4-iodop henvlVS>rig- l-2.3-triazol-l-vlmethvn 




F 



A stirred solution in dioxan (300 mL) of a mixture of the (5iJ)-5-azidomethyl-3-(3-fluoro-4- 
iodophenyl)-l,3-oxazolidin-2-one (30 g) and bicyclo[2.2. Ijheptadiene (30 roL) was heated 
5 under reflux overnight. The roixture was allowed to cool to room temperatvire and then 
evaporated to dryness under reduced pressure to give a brown solid. The brown solid was 
purified by column chromatography on silica-gel [elution with a gradient from 98:2 to 95:5 
methanol: chloroform] to give the product triazole as a pale yellow solid (20 g). The product 
could be fiirther purified by trituration with dichloromethane/hexanes (1: 1) to give an off- 
10 white solid. 

^H-NMR (DMSO-dfi) 5: 3.86-3.92 (dd, IH); 4.23 (t, IH); 4.83 (d, 2H); 5.11-5.19 (m, IH); 
7.12-7.16 (dd, IH); 7.47-7.51 (dd, IH); 7.76 (s, IH); 7.79-7.85 (dd, IH); 8.16 (s, IH). 

15 metfaoxv-l,l'-biphenvl-4-vll-5-ag-l,2.3-triazol-l-vlmethvn^ 




A solution of (5i?)-3-{4-[5-({[^err-Butyl(dimethyl)silyl]oxy }methyl)-4,5-dihydroisoxazol-3- 
yl]-2-fluoro-3 -methoxy- 1 , 1 '-biphenyl-4-yl }-5-( l/f- 1 ,23-triazol- 1-ylmethyl)- 1 ,3-oxazolidin- 
2-one (87 mg, 0. 15 mmol) in tetrahydrofuran (2 mL) at room ten^erature was treated with a 

20 solution of tetrabutylammoniimi fluoride in tetrahydrofuran (IM; 0. 18 mL , 0. 18 mmol). The 
reaction mixture was stirred for 120 minutes then concentrated in vacuo. The resulting solid 
was dissolved ta DMSO (2 mL) and purified by reverse phase HPLC (elution gradient 30% to 
50% acetonitrile: water) to give a white solid that was washed with saturated sodium hydrogen 
carbonate solution and then dried to give the title conqx>und 34 rng (49%). 

25 MS (ESP+^: (M+H)"- 468.00 for C23H22FN5O5 

NMR fDMSO-d£^ 5: 3,26 (dd, IH); 3.45 (dd, IH); 3,55 (d, 2H); 3.81 (s, 3H); 3.96 (dd, IH); 
4.31 (t, IH); 4.76 (m, IH); 4.88 (d, 2H); 5.05 (s, IH); 5.20 (m, IH); 7.32 to 7.42 (m, 5H); 7.47 
to 7.51 (dd, IH); 7.80 (s, IH); 8.21 (d, IH). 
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Emnmle 3. (51gV344^r5-arrgyt-Butvi rdimiilhvlV^ lvl1oxv>metb Yl>-^i^-^^^ 
vn-23*-dfflnorQ-l,l'-biphenvl-4-vl>-5-(m-l>2.3-Mazol-^ 



A mixture of (51J)-3-(3-Fluoro-4-iodophenyl)-5-(lfl-l,23-tria2^ 
5 2-one (516 jrg, 1 .33 mmol), 5-({ [rerf-butyl(diniethyl)silyl]oxy }inethyl)-3-[2-fluoro-4- 
(trimethylstaimyl)phenyl]-4,5-dihydroisoxa2ole (758 mg, 1.6 mniDl) and copper (I) iodide 
(104 mgy 0.53 mmol) in dry l-naethyl-2-pyirolidinone (2 voL) was degassed and maintained 
under an atmosphere of argon. The mixture was treated with 

rerrflJWj(triphenylphosphine)palladium(0) (140 mg, 0.13 mmol) and the reaction mixture was 
10 stirred for 16 hours at 90®C. The reaction mixture was cooled and partitioned between 
aqueous potassium fluoride solution (100 mL , 2M) and ethyl acetate (100 mL). The ethyl 
acetate layer was separated, dried over magnesium sulphate, filtered, and the product was 
concentrated in vacuo onto Isolute HM-N (5 mL). The product was purified by 
chromatography (SiOa 20g bond elut: elution gradient 0% to 5% methanolrdichloromethane) 



15 to give the title coirpound (499 mg 66%). 

MS fBSP+V (M+H)^ 617.17 for C28H33F2N504Si 

NMR rPMSO^d^^ 5: 006 (s, 3H); 0.08 (s, 3H); 0.85 (s, 9H); 3.28 (m, IH); 3.50 (dd, IH); 
3.75 (m, 2H); 3.98 (dd, IH); 4.32 (t, IH); 4.82 (m, IH); 4.88 (d, 2H); 5.20 (m, IH); 7.42 
(m, IH); 7.49 to 7.72 (m, 4H); 7.79 to 7.85 (m, 2H); 8.21 (s, IH). 



The title confound was prepared from 4-bromo-2-fluorobCTzaldehyde by essentially the 
25 same method as that described in Exan^le 1 for 4-bromo-2-methoxybenzaldehyde oxime 



NMRfDMSO-dx^ 5: 3.29 (s, IH); 7.46 (d, IH); 7.65 (d, IH); 7.70 (t, IH); 8.20 (s, IH). 




20 



The intermediates for these con5)ounds were prepared as foUows :- 
4-BmTnn-2"flaorobenzaldehvde oxime 
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The title confound was prepared from 4-bromD-2-fluorobenzaldehyde oxime by essentially 
the same method as that described in Exan:q>le 1 for [3-(4-bromo-2-methoxyphenyl)- 



5 4,5-dihydroisoxazol-5-yl]methanoL 

MS (ESP+): (M+H)-" 274 & 276 for CioHgBrFNOa 

NMR (T>MSO-d^^ 5: 3.25 (dd, IH); 3.44 (dd, IH); 3.50 to 3.61 (m, 2H); 4,74 (m, IH); 5.01 
(s, IH); 7,52 (dd, IH); 7.68 to 7.73 (m, 2H). 

10 3-f4'Bromo-2-fluorophenylV5-( ( Tferr-butylf dimethvttsilylloxy >methvlV4,5-daivdroisoxazole 



A stirred sohition of [3-(4-bromo-2-fluorophenyl)-4,5-dihydroisoxazol-5-yl]methanol (1.388 
g, 4.9 mmol) in a mixtuie of triethylamine (0.82 mL , 5.9 mmol) and dichloromethane (30 
mL) was treated at 0®C dropwise during 30 minutes with a solution of solution of tert- 

15 butyldimethylsilylchloride (IM; 5.4 mL) in dichloromethane and then with 

4-dimefhylaminopyridine (0.06 g, 0.5 mmol). The reaction mixture was stirred ovraiight at 
room temperature and then washed with water (100 mL). The dichloromethane layer was 
dried over magnesium sulfate and filtered and the product was conc^trated in vacuo onto 
Isolute HM-N (10 mL). The product was purified by chromatography [Si02 50g bond elut; 

20 elution gradient 0% to 25% ethyl acetate:hexanes] to give the title con5)Ound (1.286 g 68%) 
as a solid. 



MS (ESP+): (M+H)"" 387.90 & 389.9 for Ci6H23BrFN02Si 

NMR (DMSO-d^^ 5: 0.05 (s, 3H); 0.06 (s, 3H); 0.83 (s, 9H); 3.25 (dd, IH); 3.45 (dd, IH); 
3.66 to 3.80 (m^ 2H); 4.79 (m. IH); 7.52 (dd, IH); 7.66 to 7.74 (m, 2H). 




F 



25 
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5-a Tterr-Butvlf dimethynsilylloxy )methylV3-r2-fliK)ro-4-f trimethvl stanny1 )phenvl1-4,5- 
dihydroisoxazole 



A stirred solution of 3-(4-broIIlo-2-fluorophenyl)-5-({[^er^butyl(diIrl^ 
5 4,5-dihydroisoxazole (1.286 g, 3.3 1 Buaol) in dry 1,4-dioxane (20 idL) was degassed and 
maintained under an atmosphere of argon. The mixture was treated with hexamethylditin (1.2 
g, 3.64 mmol) and then with 2'iX^pbenylphosphine)pa]ladium(II) chloride (0. 1 16 g, 0.17 
mmol) and stirred at 90''C for 90 rninutes under an atmosphere of argon. The reaction 
mixture was cooled and solvent was removed in vacuo to give a crude product that was re- 
10 dissolved in ethyl acetate (100 roL), absorbed onto silica-gel (5 mL) and then purified by 
chromatography [SiOa 50g bond ehit: ehition gradient 0% to 12.5% ethyl acetate:hexanes] to 
give the title compound (0.758 g 48%) as a solid. 

NMR (DMSO-d^^ 5: 0.05 (s, 3H); 0.07 (s, 3H); 0.32 (t, 9H); 0.84 (s, 9H); 3.23 (dd, IH); 3.45 
(dd, IH); 3.73 (m, 2H); 4.77 (m, IH); 7.37 to 7.43 (m, 2H); 7.67 (t, IH). 

15 

Example 4> (5/gV3-l23'-Difluoro-4'-rS-flivdroxvmethvl>-4.5-dihvdroisoxaz 
l,l'-biphenvl-4-vl>-5-(lH-l,23-tiiazol-l-vlmetfavlVl,3-oxazolidin-2-one 



A stirred sohition of (51J)-3-{4'-[5-({[re/t-Butyl(dimethyr)silyr|oxy}methyl)- 

20 4,5-dihydroisoxazol-3-yl]-23-difluoro-14-biphenyl-4-yl}-5-(l^^ 

l,3-oxazolidin-2-one (496 mg, 0.87 mmol) in dichloromethane (10 mL) was treated at room 
teiqperature with a solution of tetrabutylammonium fluoride in tetrahydroforan (IM; 0.96 noL 
, 0.96 mmol) for 180 minutes. The prodiict was then fractionated by chromatography [SiOi 
20g bond ehit; ehition gradient 0% to 6% methanohdichloromethane] to give a crude product 

25 solution that was evaporated, treated with water (100 mL), and isolated by filtration to give 
the title compound (190 mg 40%). 
MS (ESP+^: (M+H)"- 455.98 for C22H19F2N5O4 




F 



HO- 
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NMRrPMSO-cU^ 5: 3.27 (m, IH); 3.49 (dd, IH); 3.55 (q, 2H); 3.98 (dd, IH); 4.32 (t. IH); 
4.76 (m. IH); 4.88 (d. 2H); 5.04 (t, IH); 5.20 (m, IH); 7.42 (dd, IH); 7.49 to 7.61 (m, 3H); 
7.69 (t, IH); 7.79 (d, IH); 7.84 (t, IH); 8.21 (d, IH). 



wo 2004/048370 PCT/GB2003/005082 

-64- 

1. A coiiQ>oimd of the fbrmula (I), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester tbeieof , 



5 




wherein in (I) C is a biaryl group C'-C* 




where C and C* are independently aryl or heteroaryl rings such that the gioup C is 
10 represented by any one of the groups D to O below: 
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wherein tbe groups D to O are attached to rings A and B orientation [(A-C) and (C *-B)] 
shown and 

wherem A and B are independently selected from 



wherein i) and/or ii) are linked as shown in (I) via the 3-position to group C and substituted in 

the 5-position as shown in (T) by -<:;H2-Ria and -CHi-Rib; 

Rab and R^h are independently selected from H, F, CI, OMe, Me, Et and CF3; 
10 Rib* and R^b' are independently selected fromH, OMe, Me, Et and Cl^; 

Raa and Rea are independently selected fromH, Br; F, CI, OMe, SMe; Me, Et and CF3; 

Rza' and R6a' are independently selected fromH, OMe, SMe; Me, Et and CF3; 

Rsa and Rsa are independently selected fromH, (l-4C)alkyl, Br, F, CI, OH, (l-4C)alkoxy, 

-S(0)n(l-4C)a]kyl ( wherein n = O,l,or 2), amino, (l-4C)alkylcarbonylainino, nitro, cyano, 
15 -CHO, -CO(l-4C) alkyl, -CONH2 and -CONH(l-4C)alkyl; 

Raa*, Rsa' are independently selected fromH, (l-4C)alkyl, OH, (l-4C)aIkoxy, 

(l-4C)alkylthio, amino, (l-4C)alkylcarbonylamino, nitro, cyano, -CHO, -CO(l-4C)aIkyl, 

-CONHiand .CONH(l-4C) alkyl; 

wherein any (l-4C)alkyl group roay be optionally substituted withF, OH, (l-4C)alkoxy, 
20 -S(0)n(l-4C)alkyl (wherein n = O,l,or 2) or cyano; 

wherein at least one of Raa', R^a', Rsa, Rsa, Raa', and Rsa' is not H; 

wherein when ring C is a pyridine ring (ie when group C is group H, I, J, K, N or O) the ring 
nitrogen may optionally be oxidised to an N-oxide; 

Ria and Rib are independently selected from hydroxy, -OSi(tri-(l-6C)alkyl) (wherein the 3 
25 (l-6C)a]kyl groups are independently selected from all possible (l-6C)a]kyl groups), 
-NR5C(=W)R4, -0C(=0)R4, 



i) 



5 




a) 
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wherein W is O or S; 

R4 is hydrogen, amino, (l-8C)a]kyl, -NEIRi2, -N(Ri2)(Ri3), -ORiaor -SR12, (2-4QaIkerLyl, 
(l-8C)alkylaiyl, mono-, di-, tri- andper-halo(l-8C)alkyl, -(CH2)p(3-6C)cycloaIkyl or 
-(C3l2)p(3-6Qcycloalkenyl wherein p is 0, 1 or 2; and wherein at each occunence, alkyl, 
5 aBcenyl, cycloalkyl cycloalkenyl in substituents in R4 is optionally substituted with one, two, 
three or more F, Q or CN; 

R5 is hydrogen, (3-6C)cycloaIkyl, phenyloxycarbonyl, tert-butoxycarbonyl, 
fluor^yloxycarbonyl, benzyloxycarbonyl, (l-6C)alkyl (optionally substituted by cyano or 
(l-4C)alkoxycarbonyl), -CO2R8, -C(=0)R8, -C(=0)SR8, -C(=S)R8, P(0)(OR9)(ORio) and 
10 -SO2R11, wherein Rg, R9, Rio and Rn are as defined hereinbelow; 
HET-1 is selected fromHET-lA and HET-IB wherein: 

HBT-IA is a C-linked 5-membered heteroaryl ring containing 2 to 4 heteroatoms 
independently selected &om N, O and S; which ring is optionally substituted on a C atom by 
an 0x0 or thioxo group; and/or which ring is optionally substituted on any available C atom 

15 by one or two substituents selected from RT as hereinafter defined and/or on an available 
nitrogen atom, (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
HET-IB is a C-linked 6-membered heteroaryl ring containing 2 or 3 nitrogen heteroatoms, 
which ring is optionally substituted on a C atom by an 0x0 or thioxo group; and/or which ring 
is optionally substituted on any available C atom by one, two or three substituents selected 

20 from RT as hereinafter defined and/or on an available nitrogen atom, (provided that the ring is 
not thereby quatemised) by (l-4C)alkyl; 
HET-2 is selected fromHET-2A and HET-2B wherein 

HET- 2A is an N-linked 5-membered, fully or partially unsaturated heterocyclic ring, 
containing either (i) 1 to 3 further nitrogai heteroatoms or (u^ a further heteroatom selected 

25 from O and S together with an optional further nitrogen heteroatonou which ring is optionally 
substituted on a C atom, other than a C atom adjacent to the ImVing N atom, by an 0x0 or 
thioxo group; and/or which ring is optionally substituted on any available C atom, other than a 
C atom adjacent to ftre linking N fitom, by a substituent selected bom RT as heremafter 
defined and/or on an available nitrogen atom, other than a N atom adjacent to the linking N 

30 atom, (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 

HET-2B is an N-linked 6-naenibered di-hydro-heteroaryl ring containing up to three nitrogen 
heteroatoms in total (including the linkmg heteroatom), which ring is substituted on a suitable 
C atom, other than a C atom adjacent to the hnking N atom, by 0x0 or thioxo and/or which 
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ring is optionally substituted on any available C atom, other than a C atom adjacent to the 
linkmg N atom, by one or two substituents independently selected from RT as hereinafter 
defined and/or on an available nitrogen atom, other than a N atom adjacent to the linking N 
atona, (provided that the ring is not thereby quatemised) by (l-4C)alkyl; 
5 RT is selected from a substituent from the groi^: 

(RTal) hydrogen, halogen, (l-4C)alkoxy, (2-4C)a]kenyloxy, (2-4C)a]kenyl, 
(2-4C)alkynyl, (3-6C)cycloalkyl, (3-6C)cycloa]kenyl, (l-4C)alkylthio, amino, azido, cyano 
and nitro; or 

(RTa2) (l-4C)alkylamino, di-(l-4C)alkylammo, and (2-4C)alkenylamino; 
10 or RT is selected from the group 

(RTbl) (l-4C)alkyl group which is optionally substituted by one substituent selected 
from hydroxy, (l-4C)aIkoxy, (l-4C)a]kylthio, cyano and azido; or 

(RTb2) (l-4C)a]kyl group which is optionally substituted by one substituent selected 
fix)m(2-4C)a]kenyIoxy, (3-6C)cycloa]kyl,and (3-6C)cycloa]kenyl; 
15 or RT is selected from the group 

(RTc) a fully saturated 4-membered monocyclic rrag containing 1 or 2 heteioatoms 

independently selected from O, N and S (optionaUy oxidised), and linked via a ring nitrogen 
or carbon atom; 

and wherein at each occurrence of an RT substituent containing an alkyl, alkenyl, alkynyl, 
20 cycloalkyl or cycloalkenyl moiety in (RTal) or (RTa2), (RTbl) or (RTb2), or (RTc) each 

such moiety is optionally substituted on an available carbon atom with one, two, three or more 

substituents independently selected fromF, CI, Br, OH and CN; 

R6 is cyano, -COR12, -COOR12, -CONHR12, -CON(Ri2)(Ri3), -SO2R12, -SO2NHR12, 

-S02N(Ri2)(Ri3) or NO2, wherein R12 and R13 are as defined hereinbelow; 
25 R7 is hydrogen, amino, (l-8C)alkyl, -NHR12, -N(Ri2)(Ri3), -ORi2or -SR12, (2-4C)a]kenyl, 

(l-8C)alkylaryl, mono-, di-, tri- and per-halo(l-8C)a]kyl, -(CH2)p(3^6C)cycloalkyl or 

-(CH2)p(3-6C)cycloalkenyl wherein p is 0, 1 or 2; 

Rs is hydrogen, (3-6C)cycloalkyl, phenyl, benzyl, (l-5C)alkauoyl, (l-6C)alkyl (optionally 
substituted by substituents independently selected from (l-5Qalkoxycarbonyl, hydroxy, 
30 cyano, up to 3 halogen atoms and -NR15R16 (wherein R15 and Rig are independently selected 
from hydrogen, phenyl (optionally substituted with one or more substituents selected from 
halogen, (l-4C)alkyl and (l-4C)a]kyl substituted with one, two, three or more halogen atoms) 
and (l-4C)alkyl (optionaUy substituted with one, two, three or more halogen atoms), or for 
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any N(Ri5)(Ri6) group, R15 and R16 may additionally be taken together with the nitrogen atom 
to which they are attached to form a pynolidinyl, piperidinyl or morpholinyl ring); 
R9 and Rio are independently selected from hydrogen and (l-4C)alkyl; 
Ru is (l-4Qalkyl or phenyl; 
5 R12 and R13 are independently selected from hydrogen, phenyl (optionally substituted with one 
or more substituents selected from halogen, (l-4C)alkyl and (l-4C)a]kyl substituted with one, 
two, three or more halogen atoms) and (l-4C)a]kyl (optionally substituted with one, two, 
three or more halogen atoms), or for any N(Ri2)(Ri3) group, R12 and R13 may additionaUy be 
taken together with the nitrogen atom to which they are attached to form a pyrrolidinyl, 
10 p^ridinyl or morpholinyl ring which ring may be optionally substituted by a group selected 
from(1.4C)a]kyl, (l-4C)cycloalkyl, (l-4C)acyl, -COO(l-4C)alkyl, S(0)n(l-4C)alkyl 
(wherein n = 1 or 2), -CS(l-4C)a]kyl and -C(=S)0(l-4C)a]kyL 



2, A coKpound of the formula (I) or a pharmaceutically- acceptable salt, or in- vivo 
15 hydrolysable ester thereof, as claimed in claim 1 wherein group C is represented by any one 
of groups D, E, H and L 



3. A conpound of the formula (I) or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof, as claimed in claim 1 or claim 2, wherein group C is represented 
20 by group D. 



4. A compound of the formula (T) or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof, as claimed in claim 1 or claim 2, wherein group C is represented 
by group H. 

5. A conqjound of the formula (I) or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof, as claimed in claim 3 wherein Rja is methoxy, methyl or fluoro 
and R5a is hydrogen. 

6. A compound of the formula (T) or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof, as claimed in claim 4 wherein Rsa is methoxy, methyl or fluoro 
and R^a' and Rga* are hydrogen; or Raa and Raa' are hydrogen and R^a' is methyl or methoxy. 
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7. A con9x>imd of the fbnnula (I) or a pharmaceutically-acceptable salt, or in- vivo 
hydrolysable ester thereof, as claimed in any one of the preceding claims wherein Ria and Rib 
are independently selected from -NHC0(l-4C)aIkyl, -NHCO(l-4QcycloaIkyl , -NHCS(1- 
4Qa]kyl, -N(R5)-HET-1 andHET-2. 

5 

8. A conopoimd of the forraula (I) or a pharmaceutically-acceptable salt, or in- vivo 
hydrolysable ester thereof, as claimed in any one of the preceding claims, wherein Ria and 
Rib are independently selected from hydroxy, -NHCO(l-4C)a]kyl, and HET-2. 

10 9. A confound of the forraula (I) or a pharmaceutically-acceptable salt, or in-vivo 

hydrolysable ester thereof, as claimed in any one of the preceding claims, wherein HBT-2A is 
selected from the structures (Za) to (Zf) below: 




RT RT 

(Zd) (Ze) (ZO 

15 wherein u and v are independently 0 or 1. 

10. A compound of the formula (T) or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof, as claimed in claim 9 wherein RT is selected from 

(a) hydrogen; 

20 (b) halogen; 

(c) cyano; 

(d) (l-4C)a]kyl; 

(e) monosubstituted ( l-4C)alkyl; 

(f) disubstituted (l-4C)a]kyl, and 
25 trisubstituted (l-4C)alkyL 
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-To- 
ll. A con^tind of the fbimula (I) or a phamiaceutically-acceptable salt, or in- vivo 
hydrolysable ester thereof, as claimed in any one of the preceding claims wherein at least one 
of A and B is an oxazolidinone. 



5 12. A con^und of the formula (I) or a pharmaceutically-acceptable salt, or in- vivo 
hydrolysable ester thereof, as claimed ia any one of the preceding claims wherein both A and 
B are oxazoUdinones. 



13. A con[5K>und of the formula (la) or a pharmaceutically-acceptable salt, or in- vivo 
10 hydrolysable ester thereof, as claimed in any preceding claim. 

R^a- 




aa) 



14. A pro-drug of a conapound as claimed in any one of the preceding claims. 

15 

15. A method for produciug aa antibacterial effect in a warm blooded animal which 
comprises administering to said animal an effective amount of a compound of the invention as 
claimed in any one of claims 1 to 14, or a pharmaceuticaUy-acceptable salt, or in-vivo 
hydrolysable ester thereof 

20 

16. A confound of the invention as claimed in any one of claims 1 to 14, or a 
pharmaceuticaUy-acceptable salt, or in-vivo hydrolysable ester thereof, for use as a 
medicament. 



25 



17. The use of a conpound of the mvention as claimed in any one of claims 1 to 14, or a 
pharmaceuticaUy-acceptable salt, or m-vivo hydrolysable ester thereof, in the manufacture of 
a medicament for use in the production of an antibacterial effect in a warm blooded animal 
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-Ti- 
ls. A pharmaceutical coiiQ)ositioii which com^ises a conpoimd of the invention as 
claimed in any one of claims 1 to 14, or a pharmacentically-acceptable salt or an in- vivo 
hydrolysable ester thereof, and a phamiaceutically-acceptable diluent or cani^. 

5 19. A process for the preparation of a conq)ound of formula (I) as claimed in claim 1 or 
phannaceutically acceptable salts or in-vivo hydrolysable esters thereof, which process 
con9>rises one of processes (a) to (h);and thereafter if necessary: 

i) removing any protecting groups; 

ii) formiag a pro-drug (for example an in-vivo hydrolysable ester); and/or 
10 iii) forming a pharmaceutically-acceptable salt; 

wherein said processes (a) to (h) are: 

(a) modifying a substituent in, or introducing a substituent into another coiqpoimd of the 
invention by using standard chemistry; 

(b) reaction of a molecule of a compound of formula (Ha) with a molecule of a compound of 
15 formula (lib), wherein X and X* are leaviag groups usefiil ia palladium coupling and are 

chosen such that an aryl-aryl, heteroaryl-aryl, or heteroaryl-heteroaryl bond replaces ttie aryl- 
X (or heteroaryl-X) and aryl-X' (or heteroaryl-X') bonds; 




(Ha) (lib) 

c) reaction of a (hetero)biaryl derivative (Ilia) or QHb) carbamate with an appropriately 
substituted oxirane to form an oxazolidinone ring at the undeveloped aryl position 
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.72- 




(mb) 



or by variations on this process in which the carbamate is replaced by an isocyanate or by an 
anmie or/and in which the oxirane is replaced by an equivalent reagent X-CH2CH(0- 
5 optionally protected)CH2Ria or X-CHaCHCO-optionally protected)CH2Rib where X is a 
displaceable group; 

d) reaction of a (hetCTo)biaryl derivative (IVa) or (TVb) to form an isoxazoline ring at the 
undeveloped aryl position; 



10 




or by variations on this process in which the reactive intermediate (a nitrile oxide IVa' * or 
IVb* *) is obtained other than by oxidation of an oxime (IVa') or (IVb*); 
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(IVa") (IVb") 

(e) for HET as optionally substituted 1,2,3-triazoles, conqjounds of the formula (I) by 
cycloaddition via the azide to acetylenes, or to acetylene equivalents such as optionally 
substituted cylcoh.exa-l,4-dienes or optionally substituted ethylenes bearing eluninatable 

5 substituents such as arylsulfbnyl; 

(f) for HET as 4-substituted 1 ,2,3~triazole coiEpounds of formula (I) by reacting 
aminomethyloxazolidinones with 1,1-dihaloketone sulfonylhydrazones 




10 (g) for HET as 4-substituted 1 ,2,3-triazole conpounds of formula (I), by reacting 

azidomethyl oxazolidinones with termiQal alkynes usiug Cu(I) catalysis to give 4-substituted 
1,2,3-triazoles 

(h) for HET as 4-halogenated 1,2,3-triazole confounds of fomiula (I) may also be made 
15 by reacting azidomethyl oxazolidinones with halo vinylsuhbnyl chlorides at a temperature 
between 0 and 100 "^C either neat or in an inert diluent, as shown below 




'Halogen 



20, A pharmaceutical con^osition as claimed in claim 18, wherein said conqjosition 
20 includes a vitanoin. 
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21, A pharmaceutical coiqpositionas claimed in claim 20 wherein said vitamin is Vitamin 
B. 



5 22. A pliarmaceutical conqjosition as claimed in claim 18, wherein said coin)osition 
con^jrises a corobination of a corrpound of the formula (I) and an antibacterial agent active 
against gramrpositive bacteria. 



10 



23. A pharmaceutical coii5)osition as claintied in claim 18, wterein said conqjosition 
comprises a combination of a conopound of the formula (J) and an antibacterial agent active 
against gran>negative bacteria. 
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